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(54) STRUCTURE OF CRYSTAL FILTER AND FILTER UTILIZING THIN FILM BULK SURFACE 
ACOUSTIC WAVE RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filter with an 
improved frequency response characteristic that employs a 
bulk acoustic wave BAW ladder filter and a stacked crystal 
filter SCF device. 

SOLUTION: A BAWR-SCF circuit 1 is a 4-port device that 
has BAW resonators 2, 3, and a stacked crystal filter 4, and 
also ports (that is, connecting points) P1, P2, and 01, 02. 
The input impedance to the ports P1, P2, and the output 
impedance at the ports 01, 02 are respectively 50 ohms. 
Electrodes 26, 24 of the BAW resonator 2 connect 
respectively to a connecting point I of the device 1 and to a 
connecting point G1 (earth). The upper electrode 26 of the 

BAW resonator 3 connects to the connecting point I and ~ 
the lower electrode 24 of the BAW resonator 3 connects to 
the lower electrode 24 of the SCF 4. An intermediate 
electrode 26 ? of the SCF 4 connects to a connecting point 
G (earth). Moreover, an upper electrode 25 of the SCF 4 
connects to the ground connecting point 01. The lower 
electrode 24 of the BAW resonator 2 connects to the 

ground connecting point G1, then a via V is provided to the device 1 as its structure. 
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mm] baw Rt^scp 

M¥ft*»] BAWR-SCF0S& 1 liBAW #1I3§2, BAW * 

hr/HXtSt), #— h (Tfcfe-&tt«ji50 Pi. Pz- 
01K:tf02£-&tf. tf-hP,, P 2 *5«fc^- hOl, 02tt* 
tc50^--A<h-r-&. BAW *fi»2 0D«S26i:24tt. *tl 
■ftU f;M7 1 OttttAI&ttttjttGl teg 
ttbT^a. BAW #Hgg3(D±gB«@26t>i:fc, 
I(C, BAW &m.3& 3 <DTgG«i24«, SCF4(75TgB®S24 
tcaSST^., SCF4CDfm««i26' >3&tt£G2 (7-X) 
fC»ii£T£. *fc, SCF4OJi»*«25tt»ttjSi0IK:51IS 

■r*. baw M«S2(z>Tffmfi24«(ttifettttjAGiicXiei 
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1 

/\*;i/^#tt&(BAW) 7 * )v*-\z&\,* 

T, 

Sgi©*f©tf-b<i:, 
Sg2©#©*- hi, 

iWEfg 1 ©*f©#— b© 5 ?>©liS 1 h £35 2 h 

MESS 2 ©*f ©#- h CO 5 "£©3iS 1 h <fcSS 2 sj?- h 
t © IB C U fcjg 2 *» t . 

SfS 1 ©«»<OBAW #S3§T&oT. fNC* 1 **Kd0ll 10 
Kttttl/fcttlBAW tf^. liffEIIS 1 #8! 

tlWISJB2i»i|«tO(Hk:««l!bfcJS2BAW *ig»*-&t» 
MESS 1 ©«*©BAW 

iliII^S7^M- (SCF) IWEMS1BA 
W #S«<hffiEMSi©#©#— h© 5 £©—:#©#— h 
£ OlBTf 1WHBJB 1 VIKKl&K L fcfg 1 Sf t MS 2 ST <h 

© 

2 J 1 tcE«©BAW 7-f ;u^-tc*5^ 
T, ffiEflS 1 BAW £e&&*(i!MB£ 1 ©**©#- h CO 3 % 
©«HEJB1#— MciilSbfcjBHiTptWeiBlSCF © 
«HB^l«ITfCiStebfcJIS2« ; Ft**L, tMB*2BA 

w pmmtfi* mmm 1 baw ^«sg©tutB^ 1 jk^iwb 
as i ©#©#- h©-5*.©wsBm i #— htoiH-eatte 

J61 *«»::»» b&SSl»?£#U HuElfS 2 BAW 

fltrESS2 ©**©#— h© 3 ■&©a&ESSl#- 30 

h t t ©ibt?«h3JB 2 ssiBucasgLfcsfs 2 « 

3 ] g»*« 1 CEfcOBAW 7 4 )\>2 — fc*lr> 
T, WEMS 1 BAW KJKStf. t&B*l©:»©#— h©5 
"6 ©MESS 1 #- h bfcSS 1 Sfi metB 1 SCF 
©It&EMSlSTlcSiSSLfc^ST tSfU MEMS 2 
BAW ^fie^DtriBjB 1 BAW *S»©itC«2« : 3 t <t«HB 
SfS 1 SCF ©WEJBlJiT t©IBTil»B»lW»Kl»eb 
fcgSl iffiTS^U ilBfS2BAW flEHS 
2©»©#— h©5-&©«[BBJBl#— htflWB»«j*t 40 
OWTWBI 2 3Mft£3i|&l/fc£ 2 * d t £ 
#@<hT£BAW 

[S»#Jg4] Sf$9Il £E«©BAW $ 
etc. fg2©«&©BAW #jggg£WU SfTBB^2©«Sc 
©BAW A«tt#t£3BAf #ig3§<hSS4BAW #H§gi£^ 
MES6 3BAW ASEStf, MESS 1 SCF tiWEJB 1 © 
#©*?- h©3*.©MESS2©#-h£©P B 1T'mrESSl 
WRklBailz&ttU MES54BAW MESS 3 

BAW #«»<hi»E*l©»©s!^h©MEJS2#-hi 

©niTittB»iJ»«K:atsi/fcjBi«^t*b, mess so 
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2 

4 BAW #J6»**Sfc, «ME**j»tWEJi2©#«0#- 
h © 3 "6 ©MESS 2 #— h £©|M3T?MESS 2 Sftlllciitt 

o 

[g*#3t5] 1 fclB«©BAW 74 )V?-\Z&^ 

T, MEBAW 7 6 (CDS 2 ©fcftflDBAW 

SStb, l»ejB2 0«ftOBAW 3 BAW #JI 

3g£SiS4BAw mess 3 baw xm&tfi* 

MESSlSCFtMESSl ©2#©#-h©3-5©MBSS2 

«— h tomr-mm^ 1 mm\zm.n\zmmv. mess 4 

BAW *H§i*s. MESS 1 SCF £ MESS 3 BAW *Hig<h© 
HTWIEJBl#i»K:aiSbfcJ(j lSsH^WU n5SBSS 4 
BAW #Jg§§#$7c. IWIB««A4:litEJS2©»©#— h 
© 3 •& ©MESS 2#-Ft ©WTMESS 2 3f HHeStS L 
fc^2jffiT^WT-5'<i:^^pmt-r«.BAW 7 4 

t»**6] ffifEBAW -74)V9— lC«koTgl*.tliS^l 
fcU9Eaa#**S***. ^-©SCF ^/t-f XlCJ;oT# 

y 5? t S C t f&n. £.t * M*^ 1 K E« ©BAW 

[IS*^7] SCF XfelUP^Tfe-^^Ti^BAW 

ms© c t *i-r*»*gs 1 tffit 

©BAW 

[§g*^8] Wl-Xmi CE®©BAW 7 4 )V9 — \Z&\,-> 
T, JBl*««ife»-Tf*JB*e*tat-J:5fclWrlB3BlBA 
W #t!fI£|iJ|^U fB2*«H«[*-C*«*a*lB-r± 
5fc«rlB»2BAW -HcfiS&RIWU. «H3T»y v^jWW 
EfB2*a»tt*©H»-C*t), WEJtBPy y^SSE 
iBl*«H««C©H*Tf»D. ^O, if2>f«tl!Sf f 
e ttEJBlBAW *«R»*J:rX8Se«2BAW *lg§§© 
3 *> ©^fj < t *>— 7j »C <t -p rsi^m ^ n-5 fc 3 — -D © 
ASAttft^:. WEJS1SCF CioTS^IBSns*! 

ji&^twuscTab^-t^itmi-r^BAW 7<f)v# 
TJS2*n«*«***UJ-rJ;5i:iWrEJBiSCF (RR 

tsrt «4$« t-T 8 (CEK©BAW7 -f 

1 0 ] WEfl 1 BAW *«S*5«t cmeiB 2 BA 

^iscf d^n^nTwffs&i^o— **©j£mi§£-s 

^> B^E^ISCF ©ME^2iSI«jS*il$: : fe-PSt[Ejl^ 

«ba«. metfiscF ©me— **©se®b©#b©me-5- 
rL-?n©ji$©ns:T$.^ ci t swwfr^ni** 9 »c 

E«fe©BAW 7^fM-. 

1 1 ] iSI 1 BAW WES? 2 BAW * 

tg|g, *5 .tLKWEaS 1 SCF Oo^0'M<ifclo^ 
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£T*fll#*lK:ff!«©BAW 7 4 )V*—. 
[Wf)Sl2] A*;l^#t£j£(BAW) 74)V*-\Z&\,* 
T, 

ilC^-ht, Sg2©#t©#-h£:, 

fffi8E!$ 1 (DMOtf- b<D?*,<Dm 1 h 2 h 

jtugBIB 2 ©M©#- K©?*>©fgl^- h£fg2#-h 
tWF B TC«^L.fc^2^|t<h. 

|gl©^$:©BAW &iSggT'£^T, iMffilg 1 ^CiS^J 
\Z^mVtL^, 1 BAW #Hg§£^ifitijfB|[l 1 ©«»©BAW 

im?tt«bfcSS2BAW #ig»£^iHMBS6 1 ©«&©BA 
W 

JBl«»S*SJ67>f;U^'-(SCF) T'&^T, itufBSSlBA 
W #^<hft5fBSgl©#©tf-h©5*>©-7j©tf-h 
t OIHTWHB* 1 *«fc»«U&JB 1 *^ £JB 2 JgT <h 
£=rr&me* 1SCF TSb^T. ttflBjg 2 *«r?Sft£ 

KttttUfc^swf-MrraaweieiscF 

S8 2©*«c©BAW *«ST»-3T. lifFfBSfl2©1S$:©BA 
W Sg3BAW;fcl£8g£:Sg4BAW *jl§g<h£^ 

2k MgBSg 3 BAW XM&lfim&m 1 SCF ttMBStl©** 
h©3*>©1itriaSg2#-h<h©F^fufiBlill^ 
fciSJUfcSHttU Bul3^4BAW #c£»#tAMBjB 3 BAW * 
Jlgi-hitfifaiil 1 05»0!)#— hoa-6©t&IBJB2#— ht 
OlB-TttEIBlJ»«fc3«Sbfc|[ll»**b, ttrfaig 
4 BAW ttffitttt££ffie»2 
h © 3 *. ©fufBSiS 2 h t OMTffiffCJB 2 *ltlc»l 
b fcJB 2 M=? Sr«-T * J: 5 Jc o "C V » * miEfB 2 <0««c 
©BAW #jgggi, 

ffi£-%2*akim3W;:&1ftb£:£5BAW ^Ig^T'fe-p 
T, ltuSBSil2©;tt©#-l-©5^©MIESgl#-M;r» 
*Sb&m*T*#-r*aME*5BAW MIBIS 

i2©»©#-h©3 (ommw, 2 h tcai«f b 

l«B^S:Wr-SWfB^6BAW #£§§<*: . 

^2 SCF T^^T. ftfgBSgSBAW #£S®«2 Jil?tca 

^b^c^i«^*#b. mem 6 BAW *ig§g©^ 

<01fflB«ttj£fc»ttbTV»*SB 3 Si^** €. KWrsW 
IS8g2SCF t*«-r*Ct*i|**i:-rSA;i/^#ttife(B 
AW) 

[§1^913] a*;i^im4&(baw) 7^;w^-fr*5^ 

T, 

JWIBJS 1 *l©»©*ttjiSi<>:JIS2 0»©»«jfe 

fJfBSfi 1 ^©©ftuBBSI 1 fcMIEJS 2 

0»©S5«^tKtofc4#*fiDSfllCJS*bT» 1 ©4# 
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4. 

bcT»ElirSl»L/fcjBl©«[»©BAW 

hubb^ 2 ^sftt. -tti-^noas 1 OM©»«tf 2 © 
mrassB 2 ^©©fWiasg 1 o»©«ajsc*«waa» 1 #©© 

«SH3SB2©»©»«^CK:a»b. S5fB^2^K©WIB^ 

10 1^©SCF S9IBBAW 7 -**JB 3 a»Hf « 

^**trfB3H»*fW£i&£*mu ftJlSff§3 Jl&gSc 
««FjWiWC3B 1 ^tt^&ISJSc^tSUIBm 2#14Jl«icjt£: 
*t©Brc»5Ci*1*t4t5;W!Wt» (BAW) 

l 4 ] ftJlBiil 3 AftftftStf ttG£ 3 ai®3f 

20 Kffi«t©BAW :7w)l^-. 

[SS*^ 1 5 ] 1 3 tC|B^©BAW 7 4 )V5>-\Z 

*^t> tsbiz, S3fgm. swam 3 ^mam 1 

©tt©^M^<h|g2©#©S^£<t£WU ifffBfgS^ 
I£©mri3m 1 ©»©ttttji&a*iKrB» 2 ^6S:©wiJiSSg 2 © 
3*©»«jftK«ttb. MfBfg 1 ©»©M^©-7j<hftS 

tarn 3 ^©tatesi 2 ©^©^«^«h tct?fc-5<t^©§ 

mtciJS¥bTm4!f#'l4^iK3Sr£:§SrS*-ti5-rfc4?)©S5fiB 
I3fgtfe^T. tt£ft4ttttftttft««#s&ia& 

30 4W4H**Jfc«r©HR"T? , b*»>\ (KTIE»3#gk*Jttb 

^EB-pftabfc-c-n-tnroaiscoBAw xmrnz^ts 

£ "T^BAW 7 4 

■?z>m%:m&w-zmt>n2>—m7 4 a?— k*v»t, % 
tte!8i«»* I A***«ktfUJ*«s:*b. mzmtiM 

^©MiBA^gUlC^ln^tlS^^fflt^-r^fci*, *J; 
^ ffirfiBtti7Jg|5^3lbTmiiligt«^&ai*T-5fci!6© 

40 striae igp»^*cT> KUBJBiw^iBin^^wtt 

HE*j»-tiaill7^M- (BAWR-SCF) [3S§£^ 
b> ltC91ff^>F6Mftfei. HttRf N i(c«^ 

l»ia3B2«»*« < X73»fe«fct;iH*»**b. mrtam2g|5 

»©t(riaA73gB^stiB'>^< tt> 1 ■^©7>^-7-ica*s 

b, MIB^^C< tfe 10©7>5 t ^6lttCJB2»4J-© 
MIBA73g|5'silie»n-5<I^-S:jSft-r^)fc«). *5«J;^. mf 

50 5>fcs6©B5tam2@15»-rr*-pT, WSB^ 2 8&#7&*gS 2 BA 
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WR-SCFEIBS^U MB*2«#*«i1>&««ftfe2. M 
&Sfc f M3t*^TT»y 7f. 43<J;tfJf f N4 fC43^ 

an, 

ffiE$ 1 BAWR-SCFmSStMSB^ 2 BAWR-SCF[sJSg©#* 
*«, »4Ur»E«fe«l:tf^a<4: 1 bl'3©ajiffl»ft7 

1 7 ] Mfejg i m»#* £ s k:. mess i as 

[at** i 8 ] m&m. i 6 tci5«oflfrfB-a^^ 
— *©as»owEA*»3&*-€-njen©j(s 1 ©*t©tf- h 

^ffij^-tn-^tlOJB 2 ©#©#- h MEW**© 
■5*.WS9IB'>^< <ht>— *©ffl#©IWEBAlR-SCFI3l6 

fSEffS 1 h©5 *>©31 1 h tflTEflS 2 

©*#©#- h©5*>©fg 1 ©#- htOHiCMUTH 

strtem i ©#©#- h co -5 *. ©is 2 ©#- h <h mum, 2 

©*f©#-|-© 5 -£©^2©;^— htCDWICttttbTVi 

mewa-oME^a: < <t t>— *ow»©»ebato-scfiii 

»Oi»E*ft©BAW MGJS 1 VftCftTIKift 

«bfc»lBAW *fi»t. MESf§l3Si6§itifflESg2ilSi& 
t©IBn?»«bfc!B2BAW *S»tSr-&*, t»E«#© 

mw>u< t*>— *©w»©iwrEBAWR-scFiatto«rEsc 

F'**«l» 9S2. *5<fctfJ6 3 MHF*#U 8&ES5143J; 
tfSg 2 SuESfl 1 BAf #&«£ffiEft 2 ©*f©# 

- h©5S©mES6i©#-h<b©ia-eMrE^i#i»K: 

t z&m t r -s — a 7 * ^ — . 
im&m 1 9 ] 1 8 fcE«©ME— s 7 

— fc*t»T, iWE^:»©frjE^&< £*>-75©gB#©i!fr 
EBAWR-SCFIhISS*^ 

NBSCF tmEJB2©»0#-h0 5-6©<WEJB105P 

— h«!:©|HK:0fKStlfcifS3BAW ^Sggi:. 

ffiES6 3BAW *«§g<t^E^2©^©^-h©3^©Sfr 

e$ 1 #- h £<owvmm,-ttm 1 «T<t£*r-r-5j§4 

BAW ftSST$oT> ffiEiB2*|gk:Xil&bfctt2j|-? 

[»*JI2 0] SflMMMh 4>£<£fc 

1 0©T>T-^-5rWT-55 ; 3.TJl/ - K3tS»(R«te 
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U 

WE« l 3IS«IlftA»ttjB 1 ;i^-£*2 

MS3« 1 7 MfESI 2 7 ^ dtifSE 

a««»»©u*»fca*bfc*n-pti<ojB 1 ©#©# 

mmmi 7 M-tusas 2 7 ^ m-cd#* a«w 
10 -?-'n©sg 2 ©#©#- h*>#u 

^2©^©7t?- b<t>5%a>4Ht< thmi-tf— bUfitttK 

flJE^l 7^M-tiS!2 7<f jl^— O^*****! 
^n©A;U^#tt^(BAW) 7-f;i^-IIIJ&«*U SffE 
SB1 7w , ;P^-4:9}E3B2 ;^-t*»JBl«jft»||f 

m-rj^Kuosib. 

S9E^ 2 M§i2Jm*-S§telg 37^M-i«47^M 

20 

-?n©je 1 ©**©#- h&mv, 

fffEIg 3 7 ^ )V5> — t Wl&W, 4 7 J )l$> — <D&* © -5 
©f5E£l 1 ©#©*- h © -5 -fe ©d>ft < «t fcfg 1 atf — h 
*«1MrE*l>&< <hfc l-r>©T>^-^-f'^b. fiai3 7 
^M-tSSS^47^M-*s, »E*«*»»©A 

73gp(cs«sbfc^-n^n©^2 ©**©#- hfetu 

ttE$3 M-ttiEg4 7-<M-fflM^tl 
^n©BAW 74 JVf-MI&ttV, 
30 »EJB3 7^^ — tWE»4 ;W^-t*«JB3«jfe 

MESS1, ^2, ^3, ^4 7^JU^— ©§^©MEBA 
W 7^;U^-teIS&^> tl7^M-OSlfflMO*- 
h©-5 *.©Sfl 1 h t b5E7 JU^— 2 ©M©^ 

mmy^ov^— ©^i©^©#— h©^*,©^2^— h 

<t ME 7 -< -©^ 2 ©^© Jj?— h © 5 ©^ 2 
40 ht©WT?^LTVi^^2^iHi:, 

WE^ 1 *ftett9VCiKRL'TV>.&]|I 1 BAW *«»<t, 
frTE^ 1 9MA^8tTEjB 2 W»t ©|SIT»abTV»*SB 2 
BAW 

MfESBlBAW -Hc«»t«0W7-f ;^-OiltESB2CD»© 
#- h©-5*.©^ 1 #- h t©P»TC«[Em 1 «tft(=»tt 

bfc« i <®?tm 2 «fi^tn«ii^i7^ 

— (SCF) t. 

lttEJB2 3|*0««jSK»abT^*J|5 3Ji : ?-**f * 
SfTESCF .tSr-^Or t?r#m<i:-r'£.^^jU-a-7^;Ui5' 
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itiJiBlgl, £12, I3> 43<fcD;'fg4 ©&*© 
BAW 7^Jl/^-EI8S*i$e,{c:^3BAW *HSt^4BAW 

wsasg 3 baw *gs§^wt2^ i mm\zmmi,zmmv. 

HMB&3BAW AJBSdWESCF ©IW13S6 2«m;:*Bl, 

BflfBSI 3 BAW *J81gj!>*lttiS:7 ^*-©SiS 2 ©**©#- 
h©MSBSiU*-Hc^£Lfc|g2>$Tt>WU 10 
ffHBSMBAW *«ig*iWgH.^ 3 BAW &i!gg©iiufB|g 2 SSii 
=f- L mU 7 << )V^-(DW, 2:©*f ©#- hOoS ©MfBSil 

1 h tWFBlTHulB^ 1 ^ta^bfc^ 1 Sg^fc* 

Su fBH 4 BAW ££S#tittG&«t£ «fc SufB-M 7 w 

mm. 2 mmzm^ l^ki 2 ^sr^rrs - <t * w* t-r 

[■*I2 2] Wf*3S2 ltffi«0D^7;U • H 
3IS«S«te*^T, ««BfBlz:a7^J^-tttlB* 20 

2 rl7-fM- ©£-*©BAW 7^;U^-|eI8S^\ Jf, 
(C. MIBSI3BAW #ffl9ik.m*i7<( )V9—<D%2 0)1#<D 

h©MiBSg 1 #— h- tOIBTlWESB 1 aMftfcttaiK: 

ais«s«fc*nT, Mtnm.3—m7j)v$'—£iWimm 
j )\<i? —<n&* mm 7<ov&— lass**. £<e> 

K\ iffifBfgl©;tf©#-h© 3 *>©MfB|gl^-h £:!!■} 
fBfg 1 BAW #c£8g£®m-?fMB3g 1 WMllCiKSltcgittL 30 
3fcSB5BAW *»S*t«C4S»itt6Ta7*- 

[SglB©g¥«fflftIKIili] 
[0 0 0 1] 

i&momtz&mftmi *mm*7j iv?-. mz, 
n)V{?m&& (baw) &M®&j:zfimmmm6h7 * 
(scf) »«**ti7^^-fcwr*. 

[0 0 0 2] 

2 ii©^-f 7©A'JW itttr/H 7 , -Tfcto-fe, BA 
W ^fiS^i^lliatSft,^^;^— (Stacked Crystal 
Filters: SCF) 6ntU5. BAW #Jg§gtSCF <h© 
R © — o © II £ /W 7 ©Mifi C S tl Jg © »Tf 
mZ-U, BAW #Sgg{CW:2#©fHl£. C©2* 

©«ffi©raicias$ti-s— tsc©EE«e*^s!Wc-g-sn 

•5. Eilt§f/H 7.©SS<t©MtltSc^±©K^ 

&m^z>® z\n£.$tmmz. scf ^a-t 7. \z 50 
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tt. 2tit<Df£mmt 3*©«*3&JjHS6?»^StlS. sc 
F T/H7TIS, £©2ft©J±mjf ©^©g^O©— & 
te, 3*©«®©3-fe©**!J©TBB«^i:2SB©*ra 

metwuaKEssn, urns© 2 #@ ©era, 3*© 
««© 5 1 3 #s ®±«*« tomizmw: 

[0 0 0 3] BAW **fch#D5H'£i#t>l|F 
my ■< )V5> -<PT°£< JB^&n*. MM. Driscollfi&tf(D 
riscoll), "ty V 9 7 ■>( )l>L>#m&Ti7 S Oy- 
fC&tt-Sftifi©^" . jB*«>»;iP5>SA, 1986. p 
p. 365369 . r©Driscoll©*fPCtt, ifi^Jiag©BAW 
*I^^<O^0raiif, T&fc)^. 7-7t-^ 

©^n^?n©BAw ^iRsiBcffia-r-s-tn-fnoattjis 

i©WT'^-n-en^Lfc!§^Sr#tf^.@7W^^- 
)4«H*SnT^5. IS* ©BAW #itgg©^HffiHJS§£0 7 

ic^-r. d©#ffiiEig§tctt. mmzmmvtzmm-i 
7?>7(Lm), mm*-*Kz'*>x«Mi5j:zmm& l m 
(R) tM^i©^+^/t->iS'>7 (Co) ta^sn-s. 

[0 0 0 4] KW-KlB-r*— 0©H^»t4* 

^=^^A~>^>X (Co) ©Bfc^T* <&•&<, 7^;P^-©#BA 
W ^HSiiilia-r^W^*^ /^->^>X (Co)te. 74 )V 

£#BAW ft«»tafc5UK:tt«-r-5ililc«toT, Drisco 
ll©^(cU^$nT^^>73STffl^-r^^<h^-tr# 

7, (Co) C i: tt"T?*&tr>. S 

[0 0 0 5] BAW ^Ji|g*-g-tr7^;U^ — tt. teb^ 

tbTBAW *itg§^e«^$n^ttb^7^;w^-<& 

"BAW ttL37^M- tf^utiCtS. HL-r 

— ©tatftt, K.K.Lain fl&*© "GPS ©fc* 
©»KAJU^#t±&7^;^-" (Lain) . IEEEjg^ifc 
->>^v»-^A. 1992. pp.471476 k:lE«d*lTV»*. Z\ 

(Dmmzmm-ztiT^z&v \z, baw 1*137^;^ 
-a. i-t)«ji©baw *^g^-7-f ju^-rtaj-rs^j^ 
io«±©baw *ii'i§^7^;L'^— mm 
•v^mf^r^^oizmsi&nzmi&^n^. 2^>©baw 

*«»424:43*$t»*a!Wa:BAW ttU^7^;U^-41 
6H16CS1-. 2 "P©«?iJ*ljtBAW *HS43t45. *3 
J: Zf 2 o © »SS«M b ^Jt^42 1 46 * $ tt t> 3 — 3 © 
)BAW«b^7^;U^ -44 £131 8 \Zm 
-fo BAW ttbSr»7^;^-44©«MBlHlK*BI2 0 \Z7ft 
"To $ ^fCfcp— o©ftS#J&BAW ttb^7-f;l/^— 
UC^t. ^©7-f)U^— 47tt. "A*7>7© 
ttlfc" K^D>'-l'$:lt-3TViT. 018CD7^M- 
44tca«bT^«.*«. BAW ££S48'£BAW ^Sg^49fc"& 

sns. ^©7^ 47©mffi[g8§£ig 2 2 tc^-r. 
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[0 0 0 6] BAW Ht37^M-ll \tmz»m^ 

tz#mm ( th^y) tn^noy 

oizmmmzizmm-ztiz. mmiz. baw izvzw-yj 
m "M^mmm" £t>i^5) ^ ^-n-^-'nw^^^^- 

[0 0 0 7] BAW UL37-f^-H #J.*Jf. BAW 
#«g§CDJE«JI £ J£/&-f £.7c*0 kH£)S f -5 *mcD«£SH= 
BAW *J18gC9a^m (layer stack) CD^*Ve*ncDJP£CD 

baw \zi,z:m7 j )]s?-<Dm.m&MMvi *ji§§«. 
zm-z&oizs&mznz. ^itu, tt^us^BA 

fcBAW ^lg§g^S*ffi-ria?'J43 e fcCKM?iJ*lgJl&» c tO 

t)^i;-5CDT$.-5^) „ BAW BL37-fM- C*3l/> 
T, B^J&^BAW *SS§^*ffiTM^J*llCDfc!<DtC, 
7 -f - CD® j®^®C73 ±SEX ^T&*3 % 7. A - h CD 
Jt73tC7w;W^-t4y ^^^r^-To #i&ig^LfcBAW * 
lg§§^*-(±}f fi^J*«CDfei*(^ 7^^^-CDiij©# 
^gCDTgEXy ^CDTTjtC^^^^-tty -y^^r^-r. d 
tl^CDy -y^ttB:^J^*iJ;^gS«^CDBAW #JIg&CD 

BAW &Mm<DQ7T?2~-iz£iTWJ£2nZ') . 

[0 0 0 8] iSjaJS^* J;^SS^CDBAW *«§§cd« 
Jf *cdJP $ cdM^A-T x cDKjgf iz*£ C z> oItgtt*tafe 
•So BAW &tggg(C 1 7I;M^tm-tCDgiJl£:-&tr 

*»SS^^/W xcD^tc#in-r«,:i<t*t^o, ^-cd 

^/WXCD^^iC^K^^n-f T.(Citt?lJ^ 

^K^{ca?ij*ii§gcD±gpmscDj*$ zmwtz&m&m 

[0 0 0 9] BAW )U? — (D&m\Z. HI 7 Id 

jjVTBAW *g^CDfS^ffilB]SS^e.^.«. 1 i:$^t'^<S 

*tr#^> 0 e^cDBAw &nm<D\g.pmm\zmffi'f 

5>>7s (Ln0 43J;^tt^-V/t->^>7. (Cm) CioTtC 
■5. BAW *JI^CDit^J*lijl^|gc-ett, BAW *®§iCD-f 

fk&t^mmwfcm-e,, baw ^n^^sscDi^c^tg 



(6) nmW- 11-88111 

10 

-T3) „ CCDit^i^ig^&^iOiSV^iljSISTtt. BAW 
^JiggCD-f >tf-y>Xtt^Sft*JtO„ BAW^HSgCD 

(M^tltt^ffi^Av-^T* (Co)/^£>±U-5) <kD 

<s^ji8&&T«. baw #jss§cD-r >tf-y>^«i§«tt 

BAW &P8§CDM?iJ#®JiftiEfcJ;Di!S^Jl 
&$CTH\ 5" AW XCD-Ofc?— y>7.W:SZJ^«tt£8f 
r/t^ XCDM^iJ^Hil&^TH, BAW #ti§§CD-f > 
b'-y>7;ttift<^-5 32g«;&:»£\ CCD 

[0 0 10] ISI7(C^r^[HlS§tC^Lfc^!HlS§^ 
#-r*2 0CDBAW (fci^fcftfSSBAW ^MSitil 

mbaw *is§§) £baw izvzwy^oisf—izm^zmm 
w^ms. y j^-(Dm&^mm^mt^mBMi &m 
m<DW.M#M&*kv%M%i$kT*&z><, z.(Dmm¥kT\ ba 
w tzvzmy * jv^-cDx-tsmz^mz^m^n, 

^■tltCioT. BAW \Z\sZW,y ^ )Vi?—(»m®Lm.fo ! &\Z. 
7-Y;U^-CDiljl^CDT7jtCggH/ vJ-^T. BAW 

it^JBAW *tiilCDIt^J*liil»|^*ct:^S§BAW 

(DWMpiMmmk-vfoz,. z.n<E>co&mm$imz. baw 
a u y j )V ? — cd it m&mm ^cd m m * <o . 

H^X^^ h;i/JiCDBAW ttb^7-<;i/^— cd^Scd 

tp'bmfemz. s.^^tt^cDifiiafcfe^.. ^ssbaw 

^CD^J^SJl^Trtt, #S§BAW &M&\Zffl9&(D£? 

izmzm^* s^ijbaw *igggcDie5ij*ig^^-e«, m. 

3WJBAW ^IggiH^SScDi-SfC^^^e. (bfc^oT, BA 
W «L=rP7^;P^-CDAai73^-hP B lT'<6;ffl^^^ 
30 .IStt?)) » -?-C9te«tl/T, 7^;P^-CDAm*SPF 0 lT- 
^w'^iS'-iaSg^M^ffljl-r-St^. BAW 

j )\s?-<D*>bmfomzm£m>\sV*mfc$k : £m-Dm^& 

BAW (1137^^- CDA77g|5{CEPnJ$tlfc«-a-« (f 

5) . 

[ooii] baw \zvz:my ■< )i*-<Dm&$zMm&$k 
iejij^BAw ^m^m^mm^m^-mTm^x' 
$>z>. zwm&WLT, it^jBAw &mm\zM9&<D&?\zm. 
zmisK ^mm ^mmzziy^y-^—^^^izm^n 

40 -5o -^CD^tbT, yj)V$>— COXtHtimZ. 43SVi 

y 4 JW^-CDiljg^CD±73 / ^z-su. 

[0 0 12] IBIii^^^S^HBAW BL37-fM 
-CDraigSc^tt. g^^y-y^t, fe^]i2CD«^$^ 

^*^Mtc*-r-g>= b^LS^^c^e,. eme.cD«^cD 

50 M3S£^-rBAW W^Viy -4 )l>$> — (Ctllc«4 ^-CDBAW 
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#«*a*{££ftraw*^e*£ftTv*fc^) raster 
[0013] <b?— ■z><D&gimfcm&$u& l g&m i -7 \z 

*"T. dtl«01 6 CD BAW ltLZM7s{ AMDMlfc 
&Jftg : £*foLfc*>eDT&5. BAW ttL^7-c;i/^- 
41«01 7©^^^^ffi^tBrfc©Tab-5^. ^-CD 
MitU. D*lggg43t42^Tro-?-n^-*ncD^l 
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*^2tCUX h£nT^3Jf ^trct, 2) #tgSg43i:42 
©S;W¥££Jt*>. ^-n-etl©*l (C'J^ 
T^^^^r-g-tf:: t. 3) 7 J )15>-A\*m-Z— M,$m^ 

mT°mm-£nmz>z.ii> 4) 7^;u^-4i^*isipi^5: 

[0 0 14] 

«1] 

«2 



E^JBAW*S«g(43, 45) 

B 


4>S&BAW*lgg§(42, 46) 

m 


(Mo) 


308 nm 


^«;yf>(Mo) 


308 nm 


E«: 8frftffil&(Zii0) 


2147 nm 


BEMM: 


2147 tun 


(Mo) 


308 nm 


<eU ^f>(Mo) 


308 nm 


-^b^^Ksio,) 


90 nm 




90 nm 








270 nm 




3S2um*352um 




352 um*352um 



[0 0 15] mi&<kZ*m:2$:&~CffiZ><kolZ. BAW * 

mm2izte2-z)<Dmmtf^$inz>tf s baw *ji§g43tr 

[0 0 16] i£fiD<E>BAW #s»*:7-f 
BAW liUr»7-f;W- ^^^ffijt«MSCDl/-^;i/S: 

:7^;u*-<d»*b» 
«»*»«:Bii 9fc*-r. cinice, tdn^bT, 40 

®g43<k45tt»l fcU* h*nTV>*»*£*Jtt*j9o 
jl£$ir;L<h, 2)ft«8S42i:46tt«2^U^ KSftT^ 
5»Si*f»$»oi«*tti:i:, 3) 7-f;U^— 44ttB 

[0 0 17] H17tHl 9ftJi,T#S±'5K:, 

— KiiiDCDBAW ftffiSSSrffi^Sr t^J: D7^M 



A«*^) ^c^ct < fi: d ^s^o i^m 

BAW *«»*«ifi"r-5»*K:t)2:ntt»Ttt**. £6 

[0018] antai 9izm~t&5\z* *-n^en<D 

Z HI/-ttf>JKJ947. 5MHz0tC5HfilLTl^o :7><;i/ 
^ -4 1 h WO & * \Z £ o TI^ ffi S nfc*^iiia«r« CD 
»««fcW3ck*25MHz Tfc£> 0 S*#T*tlti#FS<t3 

tc c: n 6 te&mm \zm^*yj )v$- 

[0019] aa»«7>r;i/i'-i: io«±cdscf 
IcSCF 5*A-f ^*»V4*Wj»tt, A£!«&BAW 

SCF <0&8!W&***^«ffi[sI»*Bll 
ffi^/V>^>X(Cm/2K €JHffifiSi(2RK 33J:tf*£3r 

■wv>^>x (Co)**§sn*. ei 1 A^^-nm^^o 

\z, SCF ttt, »*««LfcM9J*wV>^>;* (Co) £ 
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[0 0 2 0] ±BOBAW itl-ZByj Jlsf-lZ&ZtlZ 
— IC«I/X 0#>©^,&dS$><2>„ — OCD^^iLT, SCF 

t.^oz.£ifimft>nz><, z-cbxtKumi s \z&%> z. t 

■&X"£2>. d©0«:SCF OiftSW^^Ife^iS^^^LT 
7 -< JU?-<Dm$tfkm&lt. ^HWffF 5. 382. 930 ^tClB 

m,t<nT^z>£-5\z. *n^ft<Dsc¥ mmcDmizmm? io 

so -r z> t y j )v ? - © £#tM x t mm 2 a* into £ n t 

)v&— ciwrr •& *> 3 — • oco^^«. 7 j )u?—<Dmm 
&w<D%rmm*%m?z> z. ttfmmiztjiZ sjmmt&z 

[0 0 2 1] ^±05iKBJ^f,> BAW l4LCT®7f;U^- 

£mmmi&ih7 -< juf—owjs&ffiz-ti. erso^tt 20 
iz^^xm^&^-ta^ti^>u^)nzmmvrz.m± 

[0 0 2 2] ^^COfco— POU-d^tt-S^^^^ 30 

5rA*-f 7il/tfflif^ii, h7> y-A-©§jgl (RX) 
£i£ff « (TX) «»*SV»»C»(IIL.T, h 7 >->-A— O 

Rxgp» t txsb# (D^n^n \zti-? z m m^m^m & 

ft#a* h 5 > a*- a> e %m £ n -a utr \z h 5 > ->— a 
-<Dnmfttfm7]T%m^&m$L-rz>rzeb<Di$mm±y 

a^^rr 5 *>©-?& h^>->— a*— ©§««*£ tisii; 

-A-<DMUft\zm^&m<mz7>7 : -i-&g:m-r2>m 
n zm$L-r % mm&m y << )vt> - 1> mwm \z^ $ n -5 . 

[0 0 2 3] 

[fSBJ^j&bi-St-rSg&lli] t¥3fcIS©i£§«J&;5LSg 

mmm h 7 >>■— a— ict < « u e>ns*s, — asic+M* 
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n-g.ee5K^roiMs^jftx.§5©^/6Mctt^®^tti!fe (saw) 

xA-f -5 GSM aHt*rz?ct<ffit^-5 

M*.s§£*n&-r£ z. ttm^ v^t^oz. ttfmm~e% 

[0 0 2 4] MA CDBAff «L W ^<tt^ffl-<f 

(DSCF ^AW^tCt^TSItt-r-S^tO-U^Sra^K 

mwmzM?z&wvfrm&&i&g-¥F&zmm-rz>7 * 
[0025] #^Bj§©fc5— ot^geutt, ^^y-y^ 

«tlKs&^jiBcD«^€:i^o±8SM^{c:T8Piija*^x<yi? 

[0 0 2 6] *'^BJcDfe3-0<Z)@Sgtt. Bfe#Lfc~tt 
7^M-4Sflinui:T*5. 
[0 0 2 7] *%B^cD^e.^^)B«I<t^J^H, iHifit 

[0 0 2 8] 

. B^^S^ ^ )V5>— (BAWR-SCF) =rrt<i ^.*fctt|aI8St J: 

*St5. &$£W<D— OOTHSS^Jfc^oT. BAWR-SCFIhI 
40CD^-h s 1 <hSg2#— h-<h« 

(Dmx'mm^tz.^2m^t^m-t : h. r©BAWR-scFiEigs 
tt*fc, ttbr^ffim-csgg-rsmi "s^j" baw *ii 

»*J:t;»2 "»SS" BAW &iggg£*rU Ifig 
^(Stacked) ^£^7-)" (SCF) <&-g-tr ; forot?fe^> <> 

**W<OiO*««ICfleoT. 1 BAW *igggttBAWR-S 

cFiHig&cD^i^-h.tscF (Dmiffi^toffl-vmimm. 

\Z\M.m\Z&Wi-?Z>» ^2 BAW *iiStt, ^lBAW *^§i 

t.m i #- h £©p B Tt?^ i mmzm&vtcm 1 

IB2i»i»fc»«-r*JB2ji ; f *^tr. SCF 
»4» ^lBAW *JB»tJB2#-hiO|WT»li»i»k:« 
ttf*iBl;&J:tf» 2 ^2*«<DS5 

[0 0 2 9] *5EBflofe5— •3<Dmffi&HZft.-z>T, W.2 
^•SSBAW m^SCF ©JB1BAW #Mf§<h?g 

i sjfi^- <t©ra-e^ i mm\zm^ ltv»* t <t*^^T, 

±BB © 0BS t «<K ©BAWR-SCF0KA^« StiS. 

[0 0 3 0] *^^©fe5— t5©^JS0!ltSe^T, CI© 
^JS^tftt, BAWR-SCFIhJSS*^ 3 BAW *H^^«t^4 
BAW *^ffiSr^"rs^£SrK5^T, ±IS©lHl8Sfc^iH© 

BAWR-scFig»*«a«sn*. ^3baw *aanscF t.% 

2#-htO|BTS8lW*C:Dl?iJK»«b. ^4 BAW * 
igggfctfg3BAW *S»<tJB2#— ht©|Bn?3BHH»K: 
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[0 0 3 1 ] *«E©SS£3*MW;:f£-3T±«ECD@ 

6 iz mm © b awr-scf bis a* ji « * n * . l a* l & a* $ , 

^^©^©Ilifg^Jtc&vmi, SB2#!5BAW *JI§§© 
JBlSi?-tt, SCF ©flflBAW ^ffiSg<hmi?i5^i:©F B lT 
3BiW»K:»»b. fro, S5 4BAW #fiS©S6i«i^ 
te, SCF £&3BAW #i8»fc©MT*l»«fcii»-r 
•5. 

[0 0 3 2] #:f60Jl©2 OCD^Sfi^J-Ctt. 

"A 7>XCi nfc" h# n £ JStPBAWR-SCFIsltta* 
JSttStl-S. *5§0fl©nO^iSCSJ(C«t^BAWR-SCFlH|gSJC 10 

±B®IBttlcS«HLfc. *51*s«fctf*S2BAW 
gg, Sgl*«tZ/Jg2»»,-:4-p©5j«— K 43<k^lO(7D 
SCF ^Stl5. St 1 BAW *JI§§te, BAWR-SCF[Elg&©# 
-h<Z>5t><Dmitf-b'tSC? OllSficrai 

Wi»K:a5Ute*«is-r4. »2ba* xmrnza. w, i baw 
^mggi^ i #- h toDiBnrsB i mmzmuvrcm i jn 
f««4in, Sfc, *2*«K:tt«ufcji5 2«?'b*s 

n*. SCF ICH. JB1BAW *S»t3i«— hO-5-6©»2 
#-hi ©MTTtB 1 VStlCttttbfcgl 1 feJctflg 2 STF 

SLK ^©BAWR-SCFE'Rtt, MS 3 BAW £ 

3S4BAW 6 *>«J5EStl*. US 3 BAW *H§§ 

SCF <hfg2#- h<h©P B ^T?gl«»t;:itt^JC^rr 
5. SI 4 BAW #igggte, IS 3 BAW #tgg§<*:MS 2 h <h 

7 >X CD ttlfcBAWR-SCFIalS&Ktt, liS 2 SSSMCiS^JfrgS 
MEU tf-h©5^©MS3#-HCjgi&L/fciSl 
ffl^«rJt0^5BAW *Hgfe-&*tl-5. '©A^>X© 30 
itlfcBAWR-SCFlHlSStt> SSK. R2iti:lW:m 

U fro, #-H©e>l3©Sg4#-McSiigLfcSiSlStS 
^**tfJS6BAW *S«*«-r*. 
(-.fcSBAWR-SCFte, Set, ilTJtJSCF *»6«J«$n*. 
£©SCF Kte, SSI, JB2. «±t«3iW4*n 
•S. JBlSTFtt, as 5 BAW £cM©£2JII?£XNfU 

[0 0 3 3] **W»C«tntf, ±iBBAWR-SCFIalS§©ttl* 
S?-f*J;tfSCF *c«ttbfcBAW ASS&Jfll* -6 

o, baw uvzmy j )i?—&£ztffimm&gk7 * 

■5. ±8SBAWR-SCFIH8S©«-<?^:||ifi0S©#*H, gg^y 
•y^feJ:^, BAW BU37^ )V? — \Z =koT*M«)«C 

S£HJ3©BAWR-SCF[H2Ste, «Atf, «*©BAW ttL-37 50 
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><• — <g> 5 ^ \tm* ©SCF t/H 7. iz <fc t> T^T £ <t 
frT # * M j£S$CJS£ left UT±tt« fc b fcffl jftgeft 

[0 0 3 4] #3S 93 ©BAWR-SCFxA*--f7; ©&*(;: i5</>> 
T> BAW #Hgg©?-£© "B5USS«" LfcBAW #ffi.m 
14, ^©JP2£fco«Jl*£^tr£<hfra£L<:. * 
fc, BAW#S»© 5 % © "M5»J»tt" 
fttt" ) LfcBAW &£gtt> gfil«)*SSfeO«If5: 
-StS Z\ izibmS. Lt>. £©iKaittlftBAW *Jg§stt> 
SttBAW #»»K*3;fta«Ji*«fcDi*^««#£$tr 
i:t*«atl/<. Hftfci-sT, #BAWR-SCF^A-f X 
fr, iSJUSttBAW ^SSOSfcWftfiOHjfiRTfiWyy 

m£i%kbaw &mmv>mmm.<Dm$i 

[0 0 3 5]'&3— "3©#«W©«fKfc«fcfttf. RfS© 
( "««■" ) BAWR-SCF5*A-fXO>ti^«afe«[T?, Sfctt 
•e-©iaSlT#SCF *iBAWR-SCF[Hl!S© (ii:?!l*Jg*S^m 

TSCifeTtS. *5fBI^©BAWR-SCF5 s /^'f X«, -ttl 
^tl©BAWR-SCF^\*-f X© "igfh" "f'CfH&ftT, 

^ji-ettTi < « 2 mm$i&Mzm?>-m-r£ o izmm.-? z> 
nta«a*uv». rna. bawr-scf^a-yx*^©*^ 

Sj6 L B ^ -5 S * © fc S . 

[0 0 3 6] ^©BAWR-SCFIelgSCtt, ^JA«. — 
S (-TtS^^, «#5 7-«|jfi)BAW*Jgi§tSCF ^^tr 
jg*S0fr«#i©BAW ^iggtSCF ^-^tr^i:*5T^S. BA 
WR-SCF^A'-f x (ctf = d <h \z J: T, 

ffl$n7tJ®-&, ^A<x-e»£fc<fc05g£-r-g>f ^t© 

fi^i-rStVO vlt*<a&S. *%^©BAWR-SCF5 ? A''1'X 

[0 0 3 7] ho— QO*5EWOlfi«»CJ:tltf, *«BJ 
©BAWR-SCF^A-f 7.©€--**^ &f;H^0iIfi:T 

CO 0 3 8] t>"5— 3©*fSW©»«K:«J:ntf, 

*»*«sn*. c©ri7-r ju^-ttui "mm" 

tC«trpTh7>->-A*-^e>«^2l^$n-5WJC, h 
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w^tt-tn-^nroBAWR-scFiaisss^-r***. 

©JglWa-tt. fc. Jf&S: f n.TTSB/ y 

[0 0 3 9] S6.3i-5*^^©^#tC«ttl«, 

©mri7^ l MS^JI^Sgtm 2 its 

*> aocjb 27^ ©&* fctt-tn-ttt©* 2 ©**© 
^-hfc^^n^o ^ii5ctu:^2(D#7^;u^-©^ 

2 (DM ©#- Y<DO% (D'PU <tt>*l ©#— h ttigg: 

tlS-ttX-etlCBAWR-SCFIlIBSS^-rs. 
[0 0 4 0] ^7";tt7^J^-CS 2 aSfflHiS 

lu. rne, C9ri7 ^ li^-n-f nog 1 

©#©#- h tiE-n-^tl©^ 2 ©**©#- b <h£&0. 

l©tf-Ha^&<«fcfclC>©7>^tCgii&-f3. 7 
-fM-©I2C^-Kl 

*©jgi*s«fctf»2:7-<';i>$'— «, -tn-eti. 8I3J1& 
j: 5 fcraoisns-ttiJenoBAWR-scFiaK**^*. 

[0 0 4 1] 

[5S^©HSS©^ffi] «tt©BIW£#JIHLTBW>tf, * 

[0042] *«w©aaE<o»*uv»*i6«*ia«-r-6 

WtC. Bl~B6fcS-r/t;i'£#tttt<BAW) f/HX* 

(BAW) x/W XlCOHTte, 1996^10^ 2 Bffigl©, Ju 
ha Ella hl«tr3T«WStlfc. M fi«Hfc«£M*fr3 
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[0 0 4 3] BHtH2fC, «-r*t) , 6«*W«jft28* 
«p-DBAW #*»20©*«®©«ffi:fe«fc;tf¥ffi£-*n-£ f ft 
BAW £S8§20tt. EE^H22. H 38b , GUSH 38a 
(fctAMW U-r 5 F) . JB 1 TSMMS 24, XI 2 ±g&® 
1126, fl!28, lyf- tf-f >h*^40a <h40b , X7-4= 

tf, Rfcffitt (ZnO) , flEftXtt(ZnS) , feS^ttSMfcT' 
10 ;PSx?A.(AlN) ©J:-5ft:*Bl4:bTa!JfiT**«t5*: 
E«#tt**t5. SI28tt. 2^1, «± 
•30*«t^*T)H32*#-r*. L^U m-©l|gJI£ffl 
^T"b<tV». «JtJ130«, fllitfcf, ->U3>(Si), "SI 
flS&Sji (Si0 2 ) , #'J ->'J3>(pplysi), J&SHtt^-fbT' 
;i/Sx^A(AlN) frSjfc*. Sfc, MTH32«. 
«, ->'J3>, =Sflsa*(Si0 a ). **HttrMfc#'J£ 
A (GaAs) ft*&JG£«5. JI38b fc^fc, flIAtf, Si0 2 2fe<5H 
fiGaAs^S^S. TBBSffi24tt, #J*J£, & (Au) , t'J 
(Mo) , to&WZTJl'S. ~ >>A (Al) **6J** fe©T 

V^o <h<^5©«. EE«B22©fi£S4 ) (c«i©^J; 
O'fo^c^rftfiMSitr^e.T**. JtgBSffi26te> Mi 
^(Au), t'J^XMo), fc-5V>tt7;U5-^7A (A 
D^6^feOT»^Tt)J;K b*»btt**6, 

A ttlgMS**5'>4 Hfr 6T*4. ^/N'-f X 20© m 
iS*, M38b i:32tt^-©^tbT^WX20©S^36 
±{CH^{CjSK$n-5. • ^-f > K^40a t40b 

tt, C©^— StB38a £J!V>TX».y^>£/£fT5££: 
30 K«kO»js35Sn4 (■€■©»*, 9JfltC7^;WbfcJi38b 
t343WT?*«) . S^36tt. ««J^«, ->Un>(Si), Si 
0 2 . GaAs> *€>t^tt^7X©J;-5^;ttiN-*^fiK-5o x>y 
5 1 - ^<>K^40a <h40b Ct5:lLT, S®36©— SB 
^*X-y^>^^n, KS#a«36±JC^lK$tlXb^ 
cfc^XT— ^+7 7"34A5MSn5„ 

[0044] b3ic«baw xmrniz^-r. baw 

21«B 1 fc«S-r*#S»te«HHL-0»-5a*, %ttB39 
i^iosnT^?.. *tig21©SSjS*. M28©fi£^H>i(c 

*eji39s*«36±»c«Bi-r*. ^assjio-r^T**® 

40 fiE^nfe^v xv^- !><>Kr>40a <h40b ©>f*®o 

-5. «MtJ139*»BtO»A^nTVi*IHI, H32^JE«S22& 

[0 0 4 5] m®24t26tC*3fcoTEPJnSnsmEElCJ«: 
§LT, *Jg§§20t21©^7jC^LTlEmJ122«Sllj* 

**mr. ^28txT-^^^7 p 34t©H©-r>^-7 

M&t^tlTK0^28©*^A?>. n©J;5(cbT> XT 
ir y ^"34tt, EE*JI22*«±*ai bfcffiib*S«36^ 

so 
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[0 0 4 6] 0 4ii5tt, t)5-^Or;H^« 
t)t>. -#BJ££!BAW #S@23a ©«l«M©{|iJig±:¥® 
t Z^tl^etlTF-f. S38b SH/SAT^&^il.fcSllft^ 
T, BAW *«§S23a ttS 1 ©BAW #H§g20©#tii£:gI{y 

*»5 7-70K:BlO#it6nTH<&. 70 
fit, ff «»22j9»^*m Lfcfi»**«36^ 6*»±#« 

-r-5fccD-ea&-g>. b^b^e, xA-f^23a tmw.<r> 

7.23a SH«rr?>&g#*<s>«£»ctt, K-TJtEto'&nM 
« (H*-a-r> **»5 7.-70i:«a24t©IBK«!tt* 

[0 0 4 7] ^-70tei?fS&:<7}Jf (fc<hA«3^6, 

9 ©11) JtLTt) ±K.--B4 IZK-f&W 5 ^— 70fiJ3 
O©®, TUtt* *±J170a . t>raH70b , *5«fc^ 
TJS70S:*T^. 70a , 70b 43«fcOT0c ©&Hfi±, #Jx. 
fif, 5VW*©*'frJlifcgCTB«4#© 1 fc*FLVi«* 
©JPSSrJf-^,, *±@70a £STJ170c fi±, > 
'JnXSi), (Si0 2 ) . #U->Un>. T;U 

(Al) . fc-5^tt^'J-7— ©<fc'5ft4£V* : g : ?sH' > 

e-5 r >^t»o*r»*6«i**n«. 4^1170 

b tt. MAMC. &(Au), ^U^XMo). fc^t^fii^ 
»©#«-f >t!— y>XtfcttSffi©-f >tf— ^>X*ffi 

-r*<k, -tn**^*tu-riB«ie, S70a , 70b *<tmo 
j:e>{c»git$n^citicj;t3, §sit4 , fiis«36© 

x.y^>^£&>g<hb&^fci&fir, BAW #Hgg23, S£ 
36fi£, 09*.tf, Si, Si0 2 , GaAs, ife^t^fii-fe^ 

<i > tf — ? > 7. s jt-^n * tmvt e> be -a t> © t? * -p x 

&«kV>. ±IB©iSVW>tf— ^>7ilSIi:l 

T, 37>^;u-^t;#iS:Ji5i!i©^©ft*DO(Cffl^iT ; fe 

[ 0 0 4 8 ] m 6 fc, t> 5 — t?©^-f ^©BAW #!gS§80 
©WfffiS^-r. £cffig§80tt, EM22. SglTSBWI 
24. ?g2 Jtg&«126. BI88, *«fctf lf792*»-p»*90 
**r-T*. I£mm22, J8l;&J:tf£2«tt24i:2e, 
tKM88l4. 0S*.fcf, 2 Mm~10;u.m©$?3gft:J52£:8o 
«1« (stack) SrUfifc-f^,, Sfc, StR90tt«*.tf. 0. 
3mm~ lmm©J¥££J#C>;i£:#S£bU. ffii88©JTFtC 
&fi-f-Sfc:792©gB#fii, #l*.fiJ> 100 Mm~400 
©SSSr^f-PJlt^aSb^. *«9Ote0iA.tf, Si^fc 
ttGaAs*#f Sfe©l?*oTt)J;0i. *JI3§80<h±f2& 
H§g20 ttt. cmSO^A-f XOJR**», S-^A-fT.© 
BE«li22fc«to'r4t;**»«i«l!i*K»-r*S6«-f > 

bfrb&^e,, £ft&#S»20£8Ofc©M©±&«a£ 
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fciill #*g|g80©if£-. H22, 24. 26. *«tr/88© 

[0049] ±teBAW #«§§©&•««:, mx.t£. 7>n~j 

itbTfeJ:^. BAW AiSa. 

«K:a<Hbfca5«j*«ttfM5«i*ts*3S-r. baw *«§§© 

ASEMftR». xA*-f^©S»tC«tt)AS«)ttt*fj0. 5G 
10 Hz~5GHz©®HfC*Jfc-5^1i:*«ab-5. BAW ^MM 

©< > If — #>7, WV\* 1 rrt-4 * ©« ^"?£©PifcTc& 

[0050] t>-5— 3©^-r tati^SIS^l7 

-f^-(SCF) ©BAW ^/\*-f7.©#^^£5fe^JSr^-r0 

8~mi 3**jHbfca*&i&&-r*. is <tEi9 
^«B^iSS7^';^^-20• &^-r. scf20' ^36. 3' 

2, 30. 24, 22, 38a , 38b , XT— ^^-^^34. *5,£ 
tfx.y?- • r>-f > F^740a t40b ^SfllfiESns**, ^1 
n6li±EBAW *«»20ro«l«d:jHffilbT^«>. dtl^ 
20 ©If ICiJO^T, 8ieS^S7-f;W^— 20' H, JiiHBAW 

2<t>rai|ffi26' fe-g-tJo SCF20'tt*fc, «@26' _h*5=fc 
r>*EE®S22SB»±tcEE$n^)3iJinEE*B23%.-&ty < , SC 
F20'tt^e.tC, H«S23©S-t9$#-ht;;@2S$n£Sg3 
±SH5®®25^-&tJo @®25t26" tt, BAW *ig§§20©« 

fc, EEm^22<h23tt, BAW *®S20©ffi«H22t«(K© 
TO^ftl.feOTfciK *fc. HI8 hm9 £*%rC 
mZ>£o\Z. «g|^38a ttSCF20 , ©ffi©B©g|5^*S3 
30 tcVr?t£<. E«JB23<hffiffi25©fiR»«:feaS^T^S. 
I«HJ±. SCF20' ©ffi«JI22:fe<fctf 23£^n-et1JI 1 TSU 
JE«M22*5J:n:^ 2 ±BPEEffiH23fTS. 
[0 0 5 1 ] 01011 «!tt^39^}]nAfc, IH 8 * J;t>* 

s 9 ©7^ frp-LmrnvtzmmmmMiyj ju^-iv 

&m-?o X-T—^fvyzf ®lOl:iJ*^ntWj;W 
^^-T^fe^JC «ttB39^fflViS. «ttB39A^O 
»^tl-5W, M32«ffimB22^«^-r^>o 

[0 0 5 2] El 4 5 ©BAW *M§g23a ©^<h»<Kb 
fc, 11 36, 70, 70a , 70b , 70c , 24, 22, cfed:I*38a 

40 s=rr*— ■ t*mfeM&Mmt6a7'()v*—2Z' &mn 

IC^-f. SCF23'«S/t, jiSD©£E«g23, ^2<^m«ffi 
26, *J:^JB3±W««25"b"&tl. 'S®25*5J;^26• 
tt, BAW *MSI23a ©««24:teJ:tf26<fcflMH©*mS* 
f 2>fe©-C i b«t<, ffiHB22*iJ;t/23tt, BAW ^HS23 
a ©JEffiH22i:®<a©»i|6fS:*-r«.fe©-e'bJ;^. BE^ 
e23ttmffi26• £J£«»22©BB#-hk:fHgb, ^fc, « 
ffi25«. EEm^23©g±ffi±lCiHg-r^<. SCF23' <D%M 
26' tt«ttJ@®tbT«ISgb, ^-70^:11^^22 
OfflttZmo. «^B38a tt, SCF23' ©^©35^5:85 
50. fc*ttTfc<. ^23, 25. t26' ©SC»$rS5. 012 
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it. ««24. 25 £26' . 43j;tf«SJI38a ©-gB#£^ 
&SCF23' ©±JI«#£3K-r. K9!±. SCF23' ©EEHEB22 

iizm. -e-n-^n, miT^nms22. *±i^jb2-±w 

£#A.££££T^tiEf;:^5fc*K5*A*-f X23" Srl^gSt" 
Sr^A'f 7.23' ©#^5 9-70t««24tO|BUcS^S 

[0053] inn ±ebaw xmmocDmi&tmw 

b&. »£90, K88, SglTgB«§24. « 1 TttEE«« 10 
22. ££tf£792fr&J&«ttJI&IMl7<r;i'^-80' & 
^To cn6 0«J«ffl{fitilD^.T, SCFSO'te, ±fB<h« 
«lO*r»S$ttJB2±WBE«B23. &2 *n««26' . 
*J:ZflB3±««a25fe^tr. J£SJ122<!:lll88©a$#± 
Ic4*limi26' SiBBT^. *m«S26' £EE^H22© 

&ft±\zmmm23 j£mjf23±fc?g3 

««25*e*T*. ^W^A-f X©Sg2««26 - 

tt&bTflMB-rs. 

[0 0 5 4] 13 1-0 6 ©BAW A«8&8&-r«feti>iZ 

±t#B8tfc«t-5tCSCF ©$HBHI8&£|g 
14(C^t\ Sfc. ±^Lfc«fcotC, SCF 14, ^ti5+^ 
A->^>X(Co) (B14#l) ^2#-hxA'<7 

tc&o. Lc^jgmssc^fcfflr^s-rs. scf ^m^mm 
±e©baw #is§§©*3-tiRi«fc, mmmmik 

S(Dg|»Tr*-i>. ±|2©BAW AS&<i!)»&£:|3« 

lc, &SCF ©S# (ffi5»J) #«»ttRtt5 s A*--rx©»« 
±KEgbfc«Jg#©JP£ (fc<fc*.tf, *B. EE«Ji. 30 

[0 0 5 5] *fSWO— -p©««*3fck:«^-r-S. ±i£ 
bfcJcSK:, BAW S&^yy^-i 

T^<i:di-e#«.«. b#>b3S;&fta*iE>, dtie.©7-c;u^ 
—14. EUk«tt* iHttCo^T 
tenmUbcDlsfr^-tZiirf-TZ^ti.^, Sifc, ±i2©4: 

•5K, iansiiisii^^-ra:, baw f4br^7w;u^ 

T. ¥— 5rA-fXrtC»4U2r»h#nyr tSCF 

tt b&HAW ^Jt^tSrtgtj-^' tJCioT. BAW «b;T 

Bfa©<|*ttSr««T**t*3Eg8©*9a*»4»*bfc. 
$ 6 §¥ b < b X tf , "jSW" BAW BA 

A*7^;U^-£»M#f4MaSbT*ft.. *369§©:7w 50 



11-88111 

22 

— 14. «AH <1*©BAW f4b^7-f )V5>— 
W4<@* ©SCF ^A*-f XfcckoT-^-SClt©"^^ 

(BAWR-SCF) 5Wx£fc«!Hlg£ (FBARSCF^AW 

- b # D SM *£tt«* fc h # □ S?-f KCEo TftSftt 
SUttfTtr*. **W©BAWR-SCF7*/t-f XCDBAW #M 
§§ta, ±12©, 1 ~I2 6 K^bT^-S^-Ttl© 

t>©fc»<HL/THT*)J:V». BAWR-SCF^A-fX© 
SCF (4, ±12©, 43«t^E8~El 3fC^bT^-5l^J-r 
n©fe©fcS«lbT^Tt)±lri 0 
[0 0 5 6] *3eW©BAWR-SCFxA<7©«6^^i:*ifi^J 

5(C, SCF .fcBAW ^ffiggte. #5rA--f X©fSJl^©JP£ 
(fctili ttff. Ell, £>£Ztft&TZ>m-&izUm 
£-&tf) OW»-Cfta*fiHft«*iR-r. ±ebfc«k~5 
te. x^*-© "««•" CTfctoSBra©) 
lca««L/Vi, &£W4^©ittm©JSfe§£^iiWl=Hclg£ 

©F^gpt-m^JS^BAw *jg»s«ij«"rs. "is 
It" 7i-;^-©4 1 'frJl&Sfc{;:«t£#uvv fe^>v^4^ 

ttttBAW *il§§l4^fiS;$tl^o BAW »4UET»7^;i/^- 
lc*v»T. fi^iSBAW ^igfltt. ttJWftM^«WJ:0 

T, M^iJS^BAW ^S<att2tyA£Mttgc<J:Dftt>flltt 
^TiS^J^^BAW ftS8l©M5iJ*ffi*i5S^-r-5Clt*inJ 
(bfej&i-DTi tiled: 0±SI5fe±^Tas©®jii 
^7 >y^^^fi£-r-5'i:^Bjtg<i:?S:-5) . ^At4, M 

?ijbaw &mmiztfimm (tctxamm) m 

^iJBAW =fcffiS§{CiS5UBAW *«»«5-tti-tn©li«J: 

BAW *S»oajMfJ»©«S-3ttTt>±U. «P/P^© 
SI$riS^«>©(Ci:-&^©77& : i&ffl^-5*^4, ^^.tf, jg 

o t fefB^^A'-r x ©«jfi*?iii6fc-r**»B**a* b 

BJlcioT, BAW BL37-fJ^- ©BAW ftfiSlcH 

-r*^n6©Km-±©jB*»©«-*"b. ^tjc^^bawr 

-SCF7 f n-f^©BAW*S*fcHjibT4-*6tl-6. f^C 
RTlCizE^^BAWR-SCF^AWX ©«•><? (CO HT, 

"is?ij«tt" baw *ss§«. "w.&mm" BAW ^cSE«J: 
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bawr-scftVw xw. mmmm #Mm<Dm?mmv> 

[0 0 5 7] #BAWR-SCFlHlS§©#it?iJ»^BAW 
tt. BAWR-SCFIUS§tc:^$n^{t!l©it?iJgE^BA\V #H§§ 

ft-ommftzft-^ztfrw^i'^o mmiz. #bawr-scf 

•y ¥7, P - ZftS. E) &m&m?£ 5 fCBAW #^§§«Ji^ 
©#^WJP$SrSS?-r^>*&«. igiaft&fl? (::,££*>© 

yi^-SBAWR-SCF^Al" X©BAW ^iUgcOISft^p-r^ffi 

ttd*l£Uife*fcL&^.> 20 
[0 0 5 8] -z><Z>*ftW<Dmmtz£tU-£. BAWR-S 

cfujss© "&er ^'frrafesscx*. fc-s^te^-oifiia-es 
niS^ro^-rn^^scF ^s^-ai-rcit^T^sjp^© 

ffllS^^i^lc. &BAWR-SCF[hJS§©SCF £§gig-r.2> 
SCF ©WJfWPtt^ti-en©*-^:^ 

nm<Dmz<Dm\z£-DTWLitz>z£frm$iis^. 

s><ti/>„ ufrL&^e. ctie© "d ©M" ©ntn^ 30 

Sig©*B*ff$i§^£ (fc£*JS\ ^A-fXSSitteTi^-5 
fc*ttf@mTab^.^<t^SSb^) &<i:©J;-5;&t&l*&5§- 

S36»H^*Tf»5»#»Ctt» J£«J1© "38" »C«kt>T« 
B^JP© "g" *«»J-*;:tj6«a*b<. &BAWR 
-SCFHIg&©SCF 7V*f;*«D_k*, «t»|SK *J:trF««* 
te. BAWR-SCF-7V\*-f X©BAW *ffi^©-?-n-¥n©m®<i: 

BJ-T-5) Sr^ltSn-Sfr&Ti&S. b^b&2>s<E>. tTF 
C3 5l:#l/<»«r4*«. #SCF <Dnmv> fi. 
< «h& 1 O^BAW #««©m*i S8fO© 
T\ §JitiaK43^Tig£0»£^±£©*&61\ 
Kfh Kit, *«fctf/3ifcttflS©RttKJ:^T, SCF =f 

w 7>&&mT%z\£ism$zizte!&w\zt£2>z\ 

oKSCF fc«fiE-rscit**M* b^tti-S^t^fegjS 
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'3(c) #KBAV AjgjgfttjSglBAW &Jg§gct <om t/^BSr 
*©Kfc«HHL/&JPS*« i '3flt)iS$tr«t3k:SCF ** 
(tz £ A. tf^ A-f 7. S jSttT * £ £ WI&T? <& * r t & 

5tcscF £t>T*a. ^n^©«-&©vi-r 

nt25n. ±»ce«fe-L-fcJ;5H. bawr-scfejss© "IS 
-rn^*scF,*J«*tarc:t*«r*s*#»«ji*jp* 

^iiKl.'^BAWR-SCFiggSOSCF 

[0 0 5 9] SCF ©ffi«^©J9Si:BAWR-SCFlHlSS©BAW 
ft«St©ia©S8«tt. SCF **BAWR-SCFIaI8&©«t>'frJiifc 

^ICBIUT. 12 2 4—12 2 7£JL£t$£,(;:J;<S#rc 

[0 0 6 0] 02411 BAW (A) ©JB22*« (T) © 

/P£ SCF(B) ©Ji22t23©#**t-tn j E : n(T/2) 

©J*SS#"3*^K:-=>lr»T. <@*©BAW ^JgiiOV) ©fil 
B^?©JE«B22 (ffi^±. *ffi^(A) ©flii©Mtt^bT 
tsftlrO t<l-«©SCF(B)©fig^ : ©EE«e22i23 (ffiS: 
±» SCF(B)©fl6©Stt^UT^^C^) <&^J^T-5> 0 EI 2 
5 tt. fib 37-{ ;P^-©BAW ^Uli^n^n (T) 
©JP££J$-PJEmJf £-^tf&©£^bfc:!I^©BAW 
b^:^7^';^^'-©AS!«^^g[IS)iS^S : (A•) $r^-T„ 

2 4©JE«@22i:23^«FO<EI^©SCF(B)«, J?l^^ 
(B-) t (fl) jft«c***tB"r. 
[0 0 6 1] @26H BAW (A) ©J122*i itfSC 

f(bd ©^22<t23©&^di^ti-?n(T) (Dms^mnm 

•&tCS>^T. e^?©BAW ««gg(A) ©JESJ122<h<l^© 
SCF(Bl) ©flEttS22t23^J^-r-5. SCF(Bl) ti, EI 2 
7K*-rj;5tC, H«[*(fl)TiB2*W»*ca*»^» 
HffiS: (f 1/2) Tfafc*ft»S»oH«»i6:* (C ) ^^^ffl 
r. AttlfcJ&^F (A* ) ©-ge^*. EI2 5<c^$tiT*5 

[0 0 6 2] ^-tl^nwBAWR-SCF^A'-f ^©StS^'^il 

Rigc-escF 3ftt***«Tftttt<*2Bnjft*ji*fi*.ia 

T J: 5 JC^^WBAWR-SCF^/NW 7, Sr«fi£-r 5 d 
SbVi. .Jl.tlWu SCF ^S'T ; /N*-1'7.©(5S't",C I >il^-c 

us 2 iisisfe^«^s*-m-r*^-ic< bawr-scf^aw x s 
ssjgba^t^^aftictsfcoTfcs. mxits bawr 

-SCFxA'-f X©'*' 'C^«ElST**^Si&S*aiT «t 5 tc 

scf s«u«-r*«^K-3^Ttt. -t-n-enoBAi *^§§ 

feilKSCF ©T^«l®B2:-&tf J en j g : n©BAW^Sig&43 
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LTfcJ;^. L#>L£e#*<E>, :i©Ji§-&SCF ©JEEHJf jWBA 

W ^IgggtSCF ©ffiltJlt^nffCfiSllTS-clzttT^ 
d©«£. BAW &H§g©¥-JElIJf £fiEK 
TdM^ttOlr^fti^fi:. SCF ©_hg|$JEfiJf £SCF ©T 

tcU vx^KfEIg (masking step) ©Hff &£ 

[0 0 6 3] U^bftAiP., SCF #BAWR-SCFIUB8©H:« 10 

+<>jittftTrsB 2 iS^K&s^-m-r «t o ks-bawr-scf^ 

/H^*«It5i^t^^TB. '>&<<i:t>BAW i£tg 
§§©/EfIJf £SCF OT«RE«JiS^trBAW #JS§§£SCF 

-5. &-t?&6. £n"E>©ffi«JBtt£iH©JP2£J$-s>T^ 
4i^T?S65. ^©BAWR-SCFtVN'-Y 7. ©-O £ 8£ 

itf ^^^©l^j&erFiciaBj-rs) . r©«-&® 
^n^iwBAWR-scF^w *©ia£ "&tr f>-£>jsi 

5 lCBAWR-SCFls]g§^ffi^-r 

[0064] znm.z&mWL&mmm.mz&tf^zY 

A-f X ©f£J3 «COl/>T, ^BjcDBAWR-SCF-^A'-f X ©14 

•T-5. ±SB©J;5l::, 2(c5g91©BAWR-SCFI3!&©§!ig£flB 
te-ffr-5fc«e>t, BAWR-SCFIhIS§©SCF x/H^om 
4"H. J3«ktX±a5«S*^n^n©BAWR-SCF|plSS©BAW 

#jg§§©^n^n©«« t«<H©jpa ct^is 

SCF «3^)©HSS*^tJA*, — *BAW ftfiStt 30 
fc^fc2^fflllIb^Sf- «AtfS«200ni ©J? 

$^jto^t©-r^^jiJin©scF SffiJfHu a*. Stt 

Atl 6 n& lr» K <t** # & W (/t £ x- tfBAWR-SCF 

51) TBATO-SCFI3i&©j^S©4 , 'frJii6&<h«S&5& 
Jg^&$c£SCF {Cg^fflStlrfc^. _Lfc 

*J:tf/Sfcttfl&©Kfr (fc£*.tfSCF ©m«©lo© 

±itK>m2izK-?znm±<D®.m zmrcTtcftiz, sc 

F 5^\*l*7.©m®© 1 0£*±#BAW *lg§§m@itt*K 40 
WKLft&SJPS J: -5 fCSCF 5W *£Hifrrs& 

S5F^S©fc»K:. fe^fiSST "KIT J5££:te£l 

* i iJ£x±<Dmmmz&tcii±z>&o ct5«^ 

fc&S. dtx^©^±$*5J;r//*fcliP$©g©fc 
tt>\z. •5-ti^n©BA\YR-SCFIUSS©^'L^&»^e, gtt 

An 6 nt£ ira ia £** # & n it «« s ti* fg 2 
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t^Sft:***)**. -©Jcpfc*^. ffi©SCF ffiJi 

<, scf o«t»n««sfctt±««a©jps©«i8<bfc«t 
«. cojtftfci©*^. baw *ffi»©-€-n-i?n©ff«ji 

:6«fctfSCF ©-^n^n©T9$JI®)f tefct-^A,. BAW * 
S^tSCF ©*ft^ft©T«««©**&rai^fcJ*fiS-e 
*5*6U*5 (^n6*S3HKOf$i&i$oTH5fc 

«o . —us. <*>fflmM£.±&nm&.n-<Dmrf "mm<t" 

ifft6^©Sififc£nfclf BAWR-SCF0K©BAW #S 
®*m»4, ffiffi'&JVS fcifr* J: 5 KSHfi-rs z\t\tmm 

[oo6 5] scf 39«0fa©*»««»***-m-a-*«fc5 
n*oi«a:»SiicSfciTi#;t5c:t^tf5. 

t4, ffiti-2>SSjS^S^»K«©^«8$©@a[. *3J;^®ffi 

fej:v>o scf <D±mmm<D&-2ifi&mfl:-zri. scf ©4" 

W««fcT»«*A«BAW«lB»««OJ»aK:»MHbfcl» 
$*«F-p«t5lC^^nT^5«^lCOl^T»4, =&SCF 
©^BAW ftfgg§©^±eBSa*3J:r/tf r H im®*^fe, BA 

w *«i§tscF ©-tn^nrowjMtsrawrfcaijs-r*:! 
[0066] scf &mm<D&mmifcm;&&&m-?z\ii$: 

BngfzTSfcfelC, «^-(c«fct5Tf4, m^^Srf^Vifcte 
©SCF SIB*©JP$**Sfl:-r-5^***-5«^fefe-5 

■dT, SCF ©SSSrBAW *«»«i<OJ51S C»bT## 

fcj?<r-s^t*«si*$n. ^ntctoT, R)fa©BA)YR 
-scpia»«f e. sttAne>n^^at*±#f«t 

Hjft«c©««»tffia$nsjB2ia«iiftsft»ctscF iz& 

*W 3 tffiJfrTtltf. SCF *«0fao*fi 

5) ,it*!Tf5. 

[0 0 6 7] JKTtC^SBAWR-SCFlHlJSSr^Ey U ~>-y i7 
*«l3IStbTKjft-r4;:i:*«-C**. fcSUtt, gij{@ 

©*n j e*n©'i7 3i-A±tc^$n5BAw ^sisgtscF 

«fiESB.PD$:^tr J: o\ZZ. ©BAWR-SCFIalg&$:«ii-r5 d t 
fcT^5. kfc, ±^L.fc«k'5tC, WT»C5E^5BAWR-S 
CFlaI8S»Ct4, 0 1 ~0 6 tc^-r±8B©^^ !ifflJS©BAW 
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<t*/j:«ig©scF ©n-rnsfc^irctai-r?**. 0s* 

«, *BAW #m$&tSC¥ it, M 1 COB AW *JIfg2O-^0 8 
©SCF20' ©<£?& "«S*Ht" Pig 1 
©IBIB) *$tt^<t*«Tr#S. *Jfc. «7ttf, &BAW # 
ffiigiSCF S-ttl-^n, 04i:il 1 K^T^A-f 7.K 

±k£© J: P fc#l&BAW#«»a«BAWR-SCFlHlB 

*tt^®BAfR-SCFBBCQ&IMiAf #JgSgte, 

5 7 - * t T««« ■ t ©:iH K iKIJi tr c: t *«a * U 

[0 0 6 8] BAWR-SCF®£fc*»5 9— ■xA-f^&ttffl 
"T^eiiiCiO^ WAH' BAWR-S CF!sl8Stc;fiij5> 

co ?v vr x «t o t» mmwj tc «t o 3t*-e^ a t v» -5 <& 

fei— rjcofij^tt, *S#©fc©t;:j£;flf£nfc« 20 

^A-fxtc^^Ta^ctcfco^-rs-r^xcosa 

[0 0 6 9] :fcfgfl©B AWR-S CFx/HXTff 
5 7-f;HX T -5 S 6 & -5 tlx, BAWR-S 
CFtV'W XFWT?£ C#-5S5iii£fS§£«Srt- £ ©»£# 

©0UTW:. ^TKy^aBAWR-SCF^A-f XK43HT, =& 

scf coi£«jitt. -e-n-encoBAW *tig§©<i*©ffiSB 30 

Sfc, •€■©!§*, &SCF teBAWR-SCF^A-f X©* 

fc. BAWR-SCF^A-f X CO BAW ^IgggtSCF (iff5 7- 

JBtt-tn-tnoBAWR-SCF 
^t-f ^© + ^«««ctr4^©l«ft Gfcfc*.tfA/4) 
©JS3£Jtr><i:<K5££tlTV>*. £©»•&, 6-SCF 
BAWR-SCF^A-f X©^fr^j££SC©2#© 1 CL«#3?bU 
H«ft-e£*#SE«jSU Lfc^T, £©W«»TX 
>"J7XU7.3j?>XS:5I^S^-rcl<tfeS&S. SCF COS 40 
**fi«jfejBCT?. -?-n^n<D^$^-BC0Jii£teA/8 

tt, 5>-©S-hB£SCF coTSEmffitcoPBlco-f > 

— 7i- XfCckoTSCF ©J&gSJESB^rRl^oTffiS; 
tt£ft**»x*;M=— ©*tt/h3t,». *■©«*<*: I, 
T. ^CO&fc&HJiei&ffcTCOSCF ©xyU7^U7,#> 
Xtei)lSfS£n<5. BAWR-SCFBK«t. #»5 5-*il©ft 

t>K>iz "ffifrw 5>-i zfoirn'M^tsm^zu. scf co 
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fcfc'L, ^ft< ifcST©M*ttBAWR-SCF^A'f' 
X©BAW ^MgilCcfcoTfe-^-^etl^o 

[0 0 7 0] OCD^iltLT, SCF ©#EE«Bd*, 

BAW #JI§g©3-flI*©JEE«JI©JP£©2#© 1 tC^UV> 
fSS»OitiJtfi]63nt^5. -^©^m. sc 

F *»BAWR-SCFiaB<iD«t , ^ja«[ft-C***«*^-r i t.ifi 
«SSnx^5. £©*£, BAWR-SCFIhIS&coSCF tBAW 

tilt*«*4. fcfc'b> BAWR-SCFEB©*4>Hi0M*J:D 
{£l/^^*XTttX yj TX U-X # >X C 5 H <t tefc 
9*ttfr>. SCF <LBAW #«§&©ai 2 iSSS^JI 

■«ftT7^U7X^il«/'7i»4i;sit*t*5. SC 
F COfg 2 S5Pl«*lgJl&»TSCF 00^^5^-BttA/ 
2K«Hr>*S«:tt5. &-h*gS7— B<hTB&«ffii: 
©Hg©-f 7i- XTrVW X©»R©-f >hf— ^ 

mBco^SWStiacttt/j:^**, -^©f^OlcX^ 

^fi*an4. cmtrj^TscF ©x:/u:7xi/x#> 

[0 0 7 1] ^^COBAWR-SCF^/W XCOiSitlCUbT 
t>p— p#JtL/*»tntf3te6-a:^*6ilTIJlWr*. BA 
W «jS«flS-&tr»«5 f /W^ Gfci*.tfBAW ^iSggfc 
SVittSCF)ttlt?fi[±CDfT<£-&tJCli*t«t< «sj 
tlU. fn^i 7><D%5— O©«SSC0±BB«ffi, ^SEIhI 

-f-V— ) . fe^Vifi^-f XCjWflc/ty KSfcfiJB^ 

fifc, lOWBAW fl}fie^S©TBI5««S*fctt*ll3«fii^ 

fflV»«dfc39«-p*S. *>U. BAW «U*»ft*«-t©±«« 
ISbT^ntf, ab^V^i, BAW #I)«BPS^BE®S©± 
LTt>5i^t:H itl6CDt7$Stt5M^^« 
[0 0 7 2] f7H rtgP©iB5!IStn;*iiSn 

\ZU. BAW ^aPftWTW^t + PaitSiWW, BAW 
**«ft©T««Si:±««afc©M. BAW «fig8BfB© 
+P5ftffii:±«B«Sii©P^, *3J;^BAW ^f£SBa©TBC 
*fctt«t«M«a* J:^7 ^ H */c«^SP 

[0 0 7 3] l^JtUT. B2 8K:. 0 1 8 (C^-Tfc© 
t®^<©, BAW ttU^^^^^— 44a ©[eigSElSr^ 
f. B2 8CiUT. BAW #S»43©±«*B (US *7 
■OU?-44a ©A^Jg^(In) BAW #tI8§45 



t 
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<h46©±gB«lg(UE) ;U^-44a <D)£1]tm.& (Ou 

t) fca^b. ^fc. baw &£&46g>T8B*& <le) sa 

#*«!*ttjiSi (GND) *H 
§§42, 43, 45. 43<£Z>'46£ X^;i^-44a ©WW»c«« 
£©£51;:, 7w;U^-44a ©#*iSK:43^T, BA 

w ^ciR»46©Ta5«a (le) t.&vmm.& (gnd) t©mk: 
2 8ooiHi?siiitc*5t/»T7^;u "v" rtsnx^s. m 

9©&ig§542, 43, 45, 46©$SO ©«ffi (LE) <h (UE) <h © 
Kcoa«^t)0 2 8tC^$tXT^-5. 10 
[0 0 7 4] fcS— O©0jl<h'LT, EI2 9KH8LT. 0 
2 8©7^;i^— 44a CSHHl/fc, BAW 
^7— 44b ©ISS§EI£:*-f<. LfrLfctfb* 7-()l>i7—44 
b Ttt. 7^;U^-44GvBAW ftH§£43©TgBSffi (LE) 
*A*«fifcj« (In) tciiiSSU BAW #Jg§g42©TSI$«i (L 
E) *»«t*«J* (GND) fc*fgU ^LTBAW #Jg§§45£ 

46©T»«saE)*tH*««jSi(0ut) ica^-rs^ e> 

tc, BAW 7 4)V#— 42, 43, 45, 46teffig3nT</>-5>. 
COEB-CW:. 3-^cofTVl, V2, V3£XW ;i^ — 
n\zWLttZ»&Wtf 44a ©h^Dv'-f CO 20 
7a^7w^-44b CO h^aiW <fc 0 b^d 

i!>2S:© t*7 £-&if^ e t & -s . 

[0 0 7 5] £<b£t£>0iJ,i:bT. El 3 0 tt. El 2 1 ©A* 

7 >x co ttife^ 47C^co a 7 >x© tnfe 

7^c;U^-47a ^^"T. CC0^JT«, BAW #ig§£43©-t 
««S(UE)*A*»«jft(Inl) CML, BAW #Jg§§48 
CO-hSBmffi (UE) * Xtl&WLM. (In2) KSifctU BAW 
»46<t49©±««« (UE) SffiftttflbS (0ut2) U 

L/TBAW £fi»450-kSIK« (UE) <hBAW *ig§§46©T 30 
ffittSaE)«ttft&tt£(0ut) fcii*rr*«k3fc. BAW 
*Jg§i42, 43. 45, 46, 48, 49^7^ -47a COftgP 

■vmm-rzo ;:©@aB-m, fc^2-ocot*T, -r&fc^ 

[0 0 7 6] RT£i£^3BAWR-SCF^A--fX©l£*;£gl 
mmiZ^X, X©J8jtfcS*>4>ftVM&©t::7 
^#«-r^>-£A^T?#S«fc-5f', rtiecD^AWXCOBA 
W #ffi§ii:SCF *E«-r*Ci:*«a*U^. 

[0 0 7 7] ^^©BAWR-SCF^ A-f X©lf**&*;fi60IJ 40 
SretTSftHTr*. EI3 3 COUTtt, *%^tC«tc>T« 
f& £ tl -5 BAWR-SCF^ W X CO h#Di;-f^|§i5 
cOffiaSEI^^tlT^-S.. ClCDIsISS. -Ttefc-fe, BAWR-S 
CF[h1S§ (ifcttfA^T,) ltt, ( "#S§" ) BAW #feSE 
g§2, ( "BW > BAW^«3, &£tfftft£!ltA:7 
BAWR-SCF^A-f X 1 tt4#— hr 

(pi) t (P2) h (on t (02) *-&trc t*»as b 

^. tf- KP1) k. (P2) tt, «*.tf50:a— A*— h-C& 

9, MOD 4: (02) tRIAfcE, 50^--A*-h 50 
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Tf**. ffiil±, SCF4©±3$S@25, TW«*24, i3«t 
f W««26' 1 1 fclc, BAW #|g§§ 2 £ 3 ©±BB«« 
26, TSE^S24, isitffffiJf 22©*£, El 3 3 ©HISS 
EUc^-Tc 

[0 0 7 8] *«WO»*b^*lt0ilk:*^T, BAW # 
ggg2COm®26<h24«, ^ AW X 1 ©*£!&£ 

(I) £»«jft(Gl)K:Ssa!UTV»* (ttttA (Gl)ttttfll't' 
ttJfettttLT^SJLfcjtfSSU^) o BAW ifcH§§3©± 
«««26t>S*:, ttlftjft(I) tSIStS. BAW £M3 
C0TSI5«®24tt, SCF4CDTgBmj£24fcffi|§-r-£>. SCF4C0 
*K««B26' H»«j*(G2)K:aiS'r* (Stt^S (G2) feffi 
ffl+»*»ttLTV»*na:*ta[*l/VO . ifc. SCF4CO 

±««S25ttasajs (on icMs-r-s.,. baw ^«s§g2 cot 

8R«924dtSttS!8lEA (Gl) KSiJSLT 1^-5 COT, ^/N*-f 
7. 1 -©#lififctt,tr7S«»t*. Cfflk'THS'^JU "V"T 
H3 3CJfbS'nTHS. IKBJ±, B AW^tgfg 2 £: B 
AW *»»3«t&*t»T "L-fe^^>h5" 

[0079]EI31i:EI3 2 £Jl.S r t(c iOBAWR-SCF 
5 s AW X 1 * t*T (V) ©»5t^^MlC>fct-r^S<S 

4S5Ci56<#5^t* t Tti;5. EI3 1<i:EI3 2 
tt, BAWR-SCF|Hlg§ 1 ©BAW ^IS 2 <2>A9gj£:ttijfi<Dtt 
BrM*^-Tfe.©-C$)S. EI3 1 tEI3 2 Sr^,T^-5J;5 
IC, CO«©BAW *«*2tt. «3^tt«U6S»^. Ell 
©BAW ^Si§20<ha^bfcB*^tro @3 2l:t7(V) 
3&«S$n. t*7(V) ©F»gg|5(ctt, *«8§^jfi©TfflJ«ffi 
24^BAWR-SCF^/N*-f X 1 ©S^ (Gl) (El 3 1 7iS 3 2 

[0 0 8 0] SSEI3 3*#Bg-r^.<h, ±fB©I»SJl{c: J: 

ntf, (ifi^J) baw *fi»3K:«t-3T«*ajsnsia[5ij 

±-t % <t o tc, (MM> BAW^lggg 3 ttBAW 2 «fc 0 

ifttf. baw *mi§3 \z£-oTm?>-iii2nz>m&mM<D 

fc«6t', t/H7,1H ^N'-rxCffliS^^ro-b^i^ 
^©Jb^lC/y^S^-rJlttC^^. BAW 
2 (CctoTSi^-m^nSjS^Jg©^*^, t/HXI 
tt, 7 f A-<X©®jl^©TgBx->'v J ©T7J{cy •v^^ 
^•r^i:lc^:-S>„ BAW =fe«S&3 ©fi^ffitBAW 

PiSm 2 ©StJd^lB t «BAWR-SCFH» 1 ©^'L-MJftftifi 
ffl-C^^b. il©4 , 'L^^tt*feL-ty^> h 5©^ 
'L^SE^tTfe**. $e>lC Jil2©iftHJtClJ;tl«, ^A* 

O S «t> *»T?) SCF 4 3&«* 2 * S: *T J: "5 
t', xA-fX2 ,3,4 ^t^rt^SSLU. 
[0 0 8 1] El 3 4te, DStS25MHz ©^ifs<i:^947. 

-f X 1 ^MSnt^T. 2) 5 s A* -f X 1 ©7^- h (PI) t 
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(P2)*J50*-A#- 3) rMXl ©#- h (0 

1) t (02)**50*-A#-HT*O. 4)fl*©BAW 
2 «t 3*3cfcOtSCF4^ -E-ft-^ft. ^3, S4, 'S5 Cg 
SnT^*J*S*»-Pli**trjfcSfl*I&«^©BAWR-SCF 
(HISS 1 ©H«»*«FS*-r. Cin&0*K:SS*lT^4 
ASlttfctM" <fc -5 ICSCF4©Ta$*> J: ±g|5 

J£nm22L2Z<D&*lt, BAff *H§§ 2 £ 3 ©^*V?n© 
ffi«»22©JPSt*U^ff**l*oTH*. SCF4 
© + M«tt (««!*«) 26' «520nm ©*SS«f-3TH 
-5. £ne>©JP<*£fto Jit SCF4ttBAWR-SCFlel 
8Sl©>t'iCi.H|jft«c , xrJB2K»|jSHiftRSjK-r. 
H0 3 8 £12 3 9««45ltl:J:DS6l:±<I#Tr* 
0 3 8ttSCF4©«S«Jfc«ffM©**ST. i5l: 
^$nTts-5B©-y--f X^^OJlt(Cd:0, SCF4tt, ft 
«511MHzTS**«Sr. *&H:«947. 5MHzTS 2 KMSE 
#«*«*lii-r. H39K. BAW «S2 £ 3 © tt I, CT 
fEI (Lt^^>h5) <Dm$i®ifo® mi) tfi, SCF4 
©JliSgCfS^ (FR) ©±ClfeTiSnTl>5. E 3 9 £ 
JiT#S«J:3te:. SCF4©*KH*fttt. BAW#JI§§2<h 
3©tebrjB«e (L-fe^*>h5) 

[0 0 8 2] 
[fit 2] 
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8S 
SB 



14 



8S 

at 



[0083] H34T\ ffljB«ri£©±SBly v=©±^(C 
40 fig-r-Sy (Nl)43<ktfffiifi1l^©TWx«/^©T;& 
tC&BT 3 y y ^ (N2) 7 y ^ (Nl) ttBAW &Jgg§ 

3©M5y*«»C«t-3T*i;^ J >y?-(N2)«BAW ^«§g2 
©tt?!l*JI{C<fc T£ U S. 

[0 0 8 4] BAWR-SCF^A'-f X1H 0U;L«. 016© 
IB * © Kt U r 7 JW* -4 1 (^©7-<;U^-41 teBAWR 
-SCF^A'-f 7, 1 £W:S&9, SCF4£-&£&lA) , 

^ffl@3 5H 0 1 6©7-Y;P^-41©il^ 
50 ««41' £^l-*©SCF4©Jl^&£&^S;^4a• tizmia&fri* 



« 
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fcBAWR-SCF[e!S§ 1 ©J?l?fc$:j£;^£^T. El 3 5 ZfLTM 
2>£5iZ. BAWR-SCFI3S& 1 ©BAW 2i3H mm 

mx. v V t a «»«© ±^43 «k ztfjs t as w j v t & 

jtOdiSrpItglC-TS. SCF4tt. t/HX^, 

[0 0 8 5] H'fc£#:3iIflifl©SfrK:<fcoT. 4^— h 
(PI) t (P2) <h (01) t (02) CO^cp^m^SrBAWR-SCF^A* 10 

(PI) i (P2) h (01) t (02)^©^[6](C ! b, &-5V> 

tt#- h (01) <t (02) I- (PI) <h (P2)^©#|fi]©U 

-rtl'vfe, BAWR-SCF^A-T X 1 CDrtfiBTOX^;^— CO 
ft OZ.£tf~ZZZ>fr x*;i/=F— *BAWR 

-scfxaw x i cortgBT. m#ft^&m.T2> z. <ta*-e* 

[0 0 8 6] *»«(D(fJL^««ll:ft?T. BAWR-S 20 

cFfn-rx i «#-©\>i-A±i:«i$snTfeo. ft 
^tc^ o TSSffit" -5 n <h jftt-r * * o 

[0 0 8 7] 1. g^-hlCKI 1 115Slt5. Hi 
Jftt. 62nm©Jpa£J#*.Si0 2 7!»<=,fi£-5. 

[0 0 8 8] 2. j6lKJ|±CSB2gtJf«rj£Kb. #S§ 
BAW #Mm2$i < }:ZtSCF4(Dm'0<Dmm&$:X7-y7 r 3~ 

L&*2«iji©«r»< , i)*»©«4j'*Btoi*<. -?-ne>©gi5 30 

»©±tctt, #»BAf ^»2 43,ta:sCF4©Ji*-*nEt 
±J«*LfcV>. 213nm ©jpa£j$ 

[0 0 8 9] 3. Xf7^1 <k 2^fi£L-feS©±tcm 

fflm«H*J:Z/SCF4*»jSEr*. TBBUffiSte, «*. 
250nm ©jpa^if ^Mo^i&J&S. 

[0 0 9 0] 4. Ttfl5«ffiJB©±K:^ 1 JE^ll^E&IBi 
U A;*->£c>< DBAW #iggg2£3©EE«Jf*3cktf 
SCF4©TBCBE«B*^-r«). £nS©IEmJlte. #1*. 40 
fcf, 2362nm©JSa£j$*>ZiiO #><E>J&3„ 

[0 0 9 1] 5. ^r^^LT. f;H^2, 
3. 4©T»IO±Ct)5-t»©«ai*dSBIL, A* 
-y^-DK K)SCY4<D'pmmffi&Mf$.T2>. BAW*Hg§2 

£3<D±izf&i&2titiz(Df&mmMm<D&ftiz. x^ 

>^!CJ;oT«!)i*n5. vl©llia. {^^H 52 
Onm ©JPa£j$-£Mo;!»i=>fiSc&,, 
[0 0 9 2] 6. *0Xf7^li SCF4©^^mil©± 

2!£mm\t, 2362nm©J¥a£J$-£ZiiO *>i&j£ 50 
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[0 0 9 3] 7. ^©7f-yy(l BAW #!Ifg2 £ 3*3 
J: tfSCF4©TSBJI ± $ 6 fc * 1SI &f&m - > 
^ni:ioTf/H7 2, 3, 4©±gBH£J£ 

j&Tzzt&^ts. ±ummm ©jssh 25o n 

di "C. «4ilf «MoJ;Djj£3. 
[0 0 9 4] 8. Se.S57fy^lt 

[0 0 9 5] @* ©BAW &tg§§ 2t3 * «fctfSCF4j&««j&> 

* ;/£ff 5 1 n -5 z. t iz @* a ntc \,k 
[0096] mfc&ift'DftfetDmmmiz&mii-znzft 

JE<OHift»««f*ttK«toT, *»9I©BAWRSCF ^A-f 
7s(Dfctb(D. i3 3 CSSntHS h/tfniM.BWCDflfi 
CD h^n^-l-SrSttSCl tfeT^*. tfUxJi. fc^<fc$S 
Hllff*0#*« 947.5 GHz izM'PL-X 

H-525MHZ ©SiBW£©*£«(S©-ft:bDK:. 947. 5GHzfc 
**LTlr»*5IIHziiaMlf«©#«#I) *K*tH-r :t*' 
&>g&«-&> L-t^/> h 5 ^JgfiE-r^BAW #H§§2 t 
3'*? "Jg" EB^JtOdtSrlS^ViT, El 3 3©IeIS§lC!^ 
(HUfcBAWR-SCFI3&£&tt5 El 3 6 (CO 

V^TWAti, MtUT> 113 3©Lir^^> h 5 iSBil 
UT. BAWR-SCFIUS516©BAW *J|g2t3AS "jS*" EE 
^itocli^i^T, E13 3©BAWR-SCFHISStC^<aLfc 
BAWR-SCFleI?S167Stlg(te.n-5. ^©@SS-Ptt. BAW 
S3©±95mffi26«. ttttjftUDtcXiltL/. Sfc, BAW 
«fi»3 0Ta5«a24tt»«^C(I2)»catS-r*. BAW * 
S§g2 »4, ftttjA (12) ^»ttttt«J^ (Gl) t©muc»«i!-r 
•5. BAW *^§g2©TSfliffi24ttft^(I2)tcaSSlx, 
BAW ^JlSg 2 ®±tt«ff 26H:ttife»tt£ (Gl) tC«^-T 
S„ SCF4fl)TW**24li»«A(I2)fciS«L. SCF4©tf 
rB^«S26• »ttJfe»ttj^(C2)(rftttt'. -E-LT, SCF4© 
±6B«ffi25ttg=8i!j£ (0) tcS^-r-S. 
[0 0 9 7] BAWR-SCFlHlS&16tt, El 3 3 ©BAWR-SCFIh1S§ 
1 1: ioti^tlTt^ feroi D tt^Iif Sfflf ^ 

S. ^©^ttlElSStt, SCF4©<MfiES»4b" . 2', 3a - *5 

j;^baw ^mns2 l 3 ^^-n^n-^tr. scf mmmm 

V ©^SS^ J rAv'^>X (Col) tt. BAW sfc^SMSMffim 
S§2' ©M?'J4 1 ^A-->iS'>X (Cop) tM^iJlC^-DTUS. 

BAW 2 fflf Jlf flj»K*tn->^ >X 

tt, (Cop) «WK:«toTll«S4a*«*jOfc4f«^r+/'« 
->^>7.(Cop) t(Col) tioTIt^ni. -t .. 

©$g^. baw ftgg 2 ©ifi^j*jgtt. mm-iyypfy 

X (Lmp) *5«t^ffi^rVA*>'^>^ (Cmp) ICct^TH^ 
an. (#tt) BAW#JB» 2 ©afcai#8W«. ^JA«. El 3 
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3 ©BAWR-SCFdJSS 1 ©BAW *tg§§ 2 iZ ±oT**tti'3tt 

*ffiW#iBHiftft«fcD«afeR;*^ h;u±©<£(,^&& 
T%£T3o Jintt, BAWR-SCFIe]S&16©BAW *H§§2 (C 

ISX^^h;P_hT> 0!l*.«> BAWR-SCFIhISS 1 ©BAW 
gg 2 ©it?iJ;fc J:^M3?iJ*^&©: =fc O&KMZ'b-o tifi 
■^ttSitS. fill SyBAW^ggg 2© jp 2 «AH 
S©M?U*tgjli£2&£ffi^£BT £ £ #T # SBAWR-SCFIel 

ss i ©baw 2 ©j?2 =k ommumtcrtfr-z < &* 

£?\Z. BAW #S§g2 SrSgjgT 3 oT. BAWR-S 
CF[§JS&16©BAW *HS§ 2 ©J£JiJ*iI/ISt!&^\ j5rS©Ji 
jfcgfcST BAWR-SCFIeJSS 1 ©BAW 2 © 

iwii;M5ij^iiiStSc*T). titp-r^-i*sasL^„ x 

AW 7.©«^W^I;«"^<BlfS©*ii^&ISSrBAW tM 

^§§«M«©J¥££»<&5£«tl;:J;oT. BAW #Hi§ 
2©ifi^J*li^&^litn-r^. BAW &M&2<DB.&m 

BAWR-SCFlHlSSWiiia^^W^l^ileH, BAWR-SCFIhISS 1 © 

[0 0 9 8] 134 Ote, ^3, 3E4> 3i 5 (C^-tl^tl^ 
TJ?££J$^JI£l)x./\*--f X 3. 2. 4*^^-, 2) 
#tg§§ 2 ©£§ 2 $iJl;^\ 213nm ©ft:b 9 (Cl58nm ©J¥S 

3)^S&*^ii2©±aJlHl©®®75t37 2 win x 
372 W m (D^OiZ 200wmx200 tim T*SJH«)& 

BAWR-SCF[IJ8§16©Ji3ifcgjCJ£;^106 £^"T. 04 
0K43^T. 11 i£gCJSS106 tt» ffl$L8Ufc&l07 ©±(c 
mfeenT*5<3. ( L-fe;?;<>h 13 

3 3 ©BAWR-SCFIalgS 1 ©13 3 4 ©JlzS&JftSSr^fc bT 
V»£>. 3c*t> Hi&SfcJ&glOS feE4 0 »C^$nT^-§>. 
Jl&3&JS^108te. BAW #JSS§2 <h 3*^4 t^Z\Z^r 

M 3 6 ©BAWRSCF16 ©BAW #SS§ 2 <t 3 ©i£L1rX** > 
hlHM©Jl^J*;«*^fcbTV^ = 

[0099] 04 111 ^.mm<D^,o—zxomMm\z^t 

oT^fi£^nTt^^BAWR-SCFtHlS&13$r^-r. BAWR-SCFUI 
S&13H BAWR-SCFIaIS§13^. BAW #JI8g 2 <h 3 *3<fcL*SC 
F4£i0*.fc (fi?U)BAW#}ISgl4£: (#?&)BAW#iB§§15£ 

swn-t&i^T. m 3 3 ©bawr-scfihiss i izmm 

LTlr^, #igg§2 £ 3 43*t/SCF4^*EI3 3 ©BAWR-SCF 

mmKnft^TmwtLT^zcotimmiz. baw ftnf§2 

£ 3*3±a*SCF4*BAWR-SCFlHlS§13rt«15T-^-r^. BAWR 
-SCF(hIES13©BAW PiM&\4&SW4tmM&(0) <h©r B lT 

«*rr*. ^mo^v^mmx^ baw *ii§si4 

©TSBmH24ttSCF4©Jia5mffi25{Cji^b. BAW ftHfg 

u<D±.fflnm2Mtmwi£.(o) \z&m-?z. baw ^«s§i5 

tt»^(0) i&ife^£(G3)©P*1T^-r£. BAW* 
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iS§§15©±a$S4S26£«Mt£(0) (cS^^ n 

L<, Sfc, BAW *JiS150TW**24S*«!««^[ (G 

3) \Z.m&tZ>^. i^SStK d©iSMTH 3 0©t* 

13fCsStt^> = 

[0100] 134 2 tt, BAW «1ES3 tl4©JS^Jtia* 
3 iZvi-rmZ BAf *«S2 tl5©»*J±E«4 

Kj*"rj*S£#-&. SCF4©Jia«±E* 5 
•DASMteW-n-K-DHT©, BAWR-SCFEMSS 1 3<Z)^ if£^Cf& 

10 

[01011042 SAT*?**?^ BAW #t8§g2 i 
22©iS?iJ*Jgtt^ BAWR-SCFIsI8&13/&<BAWR-SCFIalE§13©iI 
31^«©T^tcy y^(Nl) SrS*tH-r^d:*RriBKL» 
SfcBAW *lg§§3tl4tt> BAWR-SCFIHS513^BAWR-SCF(Hl 
B130aa^*0±*Ky 7? (N2) SrK^-ffi-rc: tS 
miz-tZo BAfR-SCF@»13©SCF4W:. BAWR-SCFIUSS 1 © 

scFAizmmzmmrz* bawr-scfhbs i (033) ti3 
©jsmsc^^n-en^-rH 3 4 tm 4 2 <t £.1,-01? 

•S)J;5l~. 0K13CBAW *16»14<tl5*-&trC tfcJ; 
20 0. BAWR-SCFlHlgSl^4-^-^)<l;0 ! bo<i:*#^;l5aihJ«M 
SESrBAeSCF [hIK13**^-^.-& £ k.ifi»ltetts.2>. MA. 
Ell 8©5tfrS*{c<J;^)BAW ttLcr»7^ 44 
J; 0 t> feo fc AV>Hit««*«#tt*BAWR-SCFia 
S§13tt#A^. fl»J^.fi. @19(C^-r, @4 2©^i£g£ 
J^StBAW UlsZMyjJl?— 44©H^|gCJS ; § : ©^{' 
OViTmAH BAW 13^x.^lfllt^M^© 
BAWR-SCF[aIS§44© U^;KC J^^T20dbfctt3fe 

dsn*. *n-6no««»»fi:*©iiii«f«©# 

30 [0 1 0 2] m4 1 ©BAWR-SCF[HJS§13<h«^©Ji&$:J*; 

«i#tts**tti-ra*, bawr-scf ass i 3 tc«fc xm^-ta $ 
ns t>© ± v %^ tm^mm&%i<D-&mffi&Mfrth-?M 

WR-SCFIsIS§£f£tt-5i&3?a*&3:!§-S\ 04 3(C^-r.fc-5 
fe*56Wf'«t^>BAWR-SCFHlK13' SrISttTfe «fcV». ^1© 
BAWRSCF IHSS13' tCtt, BAWftHg2» 3, 14<hl5. M 
mcSCF4^-g-*n^>p #^©#*L<^*i60!lT?te:, BA 
W *tgS3©±gP«^26€:Sgc^(Il)fCffi^b. BAW* 
JS»3<OT»«S24&SE«jjS(I2)fcjiilS-r*. BAW *li 
§§2 tt, (12) t^«5«Sg^ (Gl) fc©WT»itt"r 

40 baw *ig^ 2 <D±&nM2m&i&mm&. (gd icass 

BAW £c£&2<Z)T8WK24tt&lft£(I2) lCX»r 
-5. SCF4©T«««24tt*lKXSi(12)K:atSb. SCF4© + 

r3nm2r «*»«j«(G2)K:afSb. ^utscf4© 

J:g|5®1l25ttBAe-SCFlHl^Sl3• (13) Clfet 

•5. BAW *fi*15©TW«ai24tt««j«(I3)(ca«U, 
BAW *»S15CD±ffi««26»tt«tttt^(G3) IcaSST 
*. BAW *«»14©T«*S24H»«j*(13)(cattb. 
BAW *«B14©±a8«S26tt»«jftl(0) 
[0 10 3] BAWR-SCF[sl8&13• © Cl©gHM©fci!btC. BA 
50 WR-SCFIS8&13' ttE 4 1 ©BAWR-SCF[HlgS13tCd;^TS*- 
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ffi£n3MiS^©^*IJ: <0 fco <h«v>ilil^it©?» 
mm^M^m-r. BAWR-SCFIalg&13' IdBAW *tgf§14£15 
Z^tSZ.tlZX.'O, 0"J*J;f. .BAW *S§§14i:15$r^S^ 
<^BAWR-SCF[H]gS16J: D fco t^^ia±^MSSrBAWR-SCF 

tzM&lzte, BAW ^ffiggl4tl5ttBAWRSCF13'©®^^ 

So 

[0 104] 0 4 4£#BSb&^*'=>. ^Wcj^A^ 
>Xffltnfc7^M- (Sfcli "BAWR-SCFIeISS" iPf 10 

CtoT, A^>X©tn , fc7-Y;P^-17«BAW ;S*=JgS§ 

2, 3. 3\ 14. 14' , 15, i:SCF4Ml^(CSCF4' 

So BAW *M3§ 2 iBAW *lg§g 3 tt, ±12© "L-t:?** 

s e>(ci¥b 7-r;i^-i7©»tt£(Il) t (12) 

ttjfcoTBAW #S»2£tt«rr*. BAW #ig§§2©± 
flMt«26tt»ft£ (ID fcHSKtU BAW *JIS§2 ©TSGS 
*24ttttttjft(I2)IC»ttT*. BAW £SS§3®±fflWS 
26tt*fctti*j&(Il)fc*>S&«b, BAW #SES3©TW* 20 
ffi24«SCF4©TSKffiffi24fca*S-T?>. SCF4©4 , P^«ffi2 
6* ttttJ&ttttjft <G) Icjgfelib. SCF4©±B&m«5ttBAW 

#M%zu<DTffinM2Aizmm-t%. baw «ksi4o± 
tf««26attttjjk (on tsarr*. 

[0 10 5] *^W©»SUt^iffi^JTtt. BAW 

#fi»3 , ©±«*S26ttttf*j£(I2)fc«M*U BAW AS 
gg3' ©TSRm^ttSCW ©T»*S24»cSarr*. SC 
F4' 0!>1)n«S26' tt&%«SbS(G) fc»l*U SCF4' 
CD_ha5«ffi25tt*ilSil4• ©T»««24K:iSirr*. BA 
W =HeSS§14' ®-hg5«S26tttg^(02)tca^-r*. BA 30 
W #:S815tttttt£s(01) t(02)K:te*:oT*«-r*. 
BAW ^SS15©TSP«ffi24ttS^(01) JwiSiBb, BAW 

#fi»i5©±«w.flK6tt»ttj& (02) fcairra. £©BB 

fTli. tfTVL V2. V3, V4teBAWR-SCFIeIS£17©#gjg'£ 
JclStt 6 n-2> d £: £ ©BAWR-SCF[hIS§17«BAWR-S 

CFEISS 1 3 <h fc«fg b , BAWR-SCFEJSS 13*^-r jIjIS 

mKfc (ia4 2{c^-r) 

bj&>b&*te>, 04 4©;'(7>^otn&7>f;^-i7 
•Ctt, ttttjft (ID fc (12) ©*M3 «fctf(0D t (02) ©*t©- 

fecine.cofi^tt^bv^^^SrJtottnt'fco a*^> 

s»*-r*i^B««* s*§-& cicDA*^>x©tnfc7 
[0106] ^©;\*^>7.©ttifc7^ ;u^— n&r© 

^^-^fflt-S^Scit^TiO^JTifcSo & 
4f&6> A7>7®tnt^&^7^ Jl^ — ^MtClsIgS 50 
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;|«/&g&n a p©ffl"C , Jfll/:>SiI-&. /t7>^OtnT^H7 

IB 1 ©i$q^iC<J:SA^>*©£nfcff^m£i&A^>;2, 
© <h tlT <^«# K^ftT S &K*t& 0 , -€-n^ £> , 
A* 7 © £ tit ^ 7 A )V ? - \Z <fc o T fcB 73 b fc^ 

So 

[0 10 7] ±J£©ttt9i*»S#f*>«fc'5K:, ±IB©BAWR-S 
CFIUS§©#* tt. -^tie.©^$nfcfi^©BAW 
7-f £«*©SCF ?;H X<fcD3fc#bfcJli£8iJS 
^#14SrS«-tBT. <1^©BAW fctb ^ Jl/* — <h<l 
*©SCF t/H^*«« V»<^A/Bfe«bfc«tt»:l6S*ffi 

^tti-rrojcrasi^ ©^EfflSr^sii-r-swfc^-bT, & 

Sct^WfcfeC. Cl©BAWR-SCFlllS§Tr« (fctAtf 
«# J f©«fc'5tt) |B|si*^©«ffi*^S<!ib73:Vi©T\ 

*^^©BAWR-scF^A*-rxtt, mmmT^m^-'^/ofcm 

-*©BAW «b^Jg7^;U^— ^<@^©SC1 ^A'-f XfCtt 

[0 10 8] ±ffi©^*fc*J6#J©#*&;U5t£500Mhzj&> 
e.5Ghz©|gffl©Jl^lCt)fcoXKif^'ST^-e$ 1 S. BAWR 
-SCFxA'-f Xtt^^E- FTS!lf^T-5 - t#H$L^. Jtt 

ifji^Jintt. (S»c*tb-csiite) f;H7©Ei 
*te>, fm©3W£#m±. (fctAtfinrautfff 

ftffi«Ji«OJ:5k:) JBU-'f X&a«Jfc»^tfC©BAWR 
SCF TVt-fXSflte— HTf^Si$1±^)d<t^-C , #-5o 
[0 10 9] 2fc^K«±3B©h^ni?-i'S:Jtt3BAWR-SCF 

nigSfwfE^snsciii&jetabfc'fero-ett&ViCii:, * 

fc, fl&© h^DvJ-r SrJtoBAWR-SCF^/N'-f XSrlS^S C 

^-g-tvBAWR-SCFtHlES^ISttSdtfc-tr^^o b*>b^*« 
^. (fctAti BAW^IEtlgiiSCF i^-5«fc57ct) J:D/h 
S fc«fifc8B&B«£J#-=>BAWR-SCF5 ; A'--r Xtt, J: 0 
^«^a®«5:^^>BAWR-SCF5 :r A , -1'X tit^TJ; 0 /h 

V^o ±|B©*CI2«anTH-5BAW ^JgggtSCF 

©tMXH:; *R«fcASW»:*^**BIbft:t)CD"r* 
0, Sfc, BAW ftHlgtSCF fctt. ®3©ffi= 

[0 110] BAWR-SCFH]gS©^lg|5TBAW 
tSCF £SffiS«tt-ra#tt*SEJEf fcCifc-C**. 
0lj^.tfv *56W©f^#*M«tf56oT. BAW*Jiig2© 
Ji«««26t»«Sl*jft (Gl) tCiS^b, Tg|5m@24&^ 
ggj^ (I) \Z&mtZ> J: -5 tH 3 3 ©BAWR-SCFIhIS§ 1 ©BA 
W *«»2*Hll»10rt«T»«bTfc<k^. Sfc, BA 
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W *fi»3©Tffi««24*»«AS(I) KttttU BAW * 
IBS 3 0±V«ff 26£SCF4®*ff 25Ctttt-T3 <t 5 
BAWR-SCFigj» 1 ©BAW #SS3 «SttLT<bJ:b>. fttt 
t, SCF4©««24£BAWR-SCFIhI& 1 (01) C&gt 

L/TfciK -L^L&^b, ^©SOS^ITte. ±EB©[eI 
g§ 1 U^3H6«T?RW* J: 0 *>^< ©f7£t8tt 

r>V»T. 5 s AW X ft ■«§•©£**, bfiMKEPfinT-Sfr <fco 

fcm&fto di56^#Si:^'5^<h^fc*fcgjtStlfc 10 
l/^Tnco^-&tC-r>tiT.fc. BAWR-SCF^A'-f 

[0 111] a6J6tS*5SW©ffll«fc:-3HT£ilTlttWr 

SAW 5*/W ^«^trfiSiai«X.«CDJ:9a:l£3lEaiO%S 

7 5 >y £ SI*««l>t»ttiJ--f X*»a* L < 

<, GSM 3l«ffllSfflai8iTf«fl|-raJ:5<tSAW xA'-f^ 

<r>. ctie>0D5fe?fS$g(cJ:^-S7^;u^-{clB®T^ 20 
WUHjft*#«UT. 5B93#tt. GSM 3HB*a»/flW>**>C!) 

/Jn£<, SEJfc, iSRF**P^;i/-efP»1f 

[0 112] b^*tt«Klfl6^T#|JS6an 
SnSr^JU:* — (il§«jm*-S§) 51 ©«EID§0€r|2l4 5 
fc^-T. ;L©3l§i»i&*.g&51te, 4>tt< 13©7> 
t-^- (ANT) , «l ( TXl"t5^W *5<fc 

t^»2 "sft" ( "Rxr t?^) 

£©2t§-S0lfe;?LII5 1 $ h7>->- A— fcffll^ 30 
T-^So flIAtf, K7>->-A-OrtSP(C3l§«JJft^.g 
5l3ft«««bTl»5IB. Sgl8P#(TXl) tt. h 

7 >->-A*-©a&«*«# (t» *tm^-rs«^*, 7 > 

t^^" (ANT) fct^T h7>^— A*— *\6-t©«^36«aifll 
i£§:«)g|x.gg51©Sil2gB:y-(RXl) ttT>^(ANT) *«S 

«LfcflM*£tt»u -t-n^s h^>>'— a*— ©s«* 

(RX) -\i«jinftOT*8«. 
[0 113] aSS«ft*.»51©JBl»#(TXl) teBAWR-S 
CFm?S5343«kaCBAW &S5g(RSl) iM§i2JmA§s 40 

51©fS2g&;»-(RXl) ttBAWR-SCFIelSS55t*fiS(RS2) * 
*t». *3efl©BAW CDff&U^aatffle&sT, SglBB 
#(TX1) ©BAWR-SCFIU8S53tt0 4 1 ©BAWR-SCFtaIS&13<i: 
*<H<B«WEWSS#U BAW££E&2. 3, 14, £15. 
*3j;0;SCF4^-&tr. 1214 1 ©BAW #iggg2 £ 3 43<ktfSC 
F4£BAWRSCF BIB13CDI^flS-Ctttt-r««D£:n«|0D^r4£ 
T\ j§g^$l*.§§51©SglglS#(TXl) ©BAW 2 £ 

3 *> «k£/SCF4£ C ©^A-f xrortBBlw^TS £ £#M 
Sl/K *&, BAW ^HSil4©±g|5«®26dJSCF4©J:a5 
««25fc%KirU BAW M«B140TV«C243&St*ttAk (I 50 



HPif 1 1-88111 

40 

2) Ica^t-^i^lC, fglg&#(TXl) ©BAW #tI8§14£ 

*S26tf!ftifei*flfcA (G3) KiMSU Tffi«f24«tttM!jA 
(I2)fc*B*-SJ:5fc, BAW #H§§15£ffllg|$#(TXl) 
Ort«TStl!t5C:iA«aSl/lJ. BAW #£«(RS1) 
tt, T>5 1 i-(ANT) (cXftL/fcttl*jA(Al a ) 
2)ifflfltSIJt5. BAW #(cfiS (RSI) ©T«««24tt 
tttti£(I2)K:*fcU BAW ^SS (RSI) ©±gB«@26« 
»«j*(AD ICiS^-r^. '©@a^T, 2lg«JftA»51 
©S8l»»(ni) C«tf7VlirV2*s#*n-5. 

[0 114] ±»bJfcJ:34Z, 2t3&««*.»51©$B2fi8 
#(RX1) ttBAWR-SCFIelS§55£BAW #tgS§(RS2) Sr^tr. 

bti*JS«Ttt. BAW #|gg§ (RS2) ©.hgp 

«f 26attttjft (Ar ) tc^isu baw *ji§§(rs2) ©t 

ff«S24BllMjA (13) IzMlfe-TZo BAWR-SCFEIB&55ttB 

4 l©BAWR-SCF[U!§13<h^MLfc^fiKgf5D D p^tr. Vfr 
UJS:*S6, i*g^&Ag§51©Sg2«|$#(RXl) Ki5V>T, 
BAW #ilg§ 2 <Z>Jbffi«B26H«ajft (G4) * H £ 

*«as b < > baw *ng§ 2 <DTwnm2mm%t& us) k 

*«-r*^t3&«a*blr». SEfc, BAW *tg^3©TS5« 

a24tt««jjS(i3)K:ais-r*ct*«a*b<, baw 

g§ 3 ©_ta5«ffi26«SCF4©±SPS^25lcS^-r^> C <fc*« 
a*LV>. SCF4©fK«S26' HSMUKMLA (G5) 

BAW *^i§14©Tg|5mfii24*iSCF4©Tg|5«Ss241C 
a^-r^i^tc, Sfc. BAW ASttl4®-hflWS26#<& 
^jS(I4)('3S^-rSJ:5fC, ^2gp»(RXl) ©BAW #H 

Si4Srr©7 i A*-fx©rtgp-eSEgJ-r«)C:i:*sa*bVi. 

*«»15©Jh«**263W8E«j« (14) fc**SU. Tg£®Ei 
24**««jft(G6)»c»*ifr*J:5fc, BAW ^ig§§15*jMS 
«)^Agg51©^2 6B»(RXl) QAVKlfcMr4~SIl&ftqi 

C©SafiT, 3tS«)t&A.S§51©^2 6|5»(RXl) 
Ctttf7V3tV4#-&*tlS. 
[0 1 15] iHS«l^^.S51©^n*tl©mi t^2BP 
^ (TX1) £ (RX1) ©BAWR-SCFIsIS§53t55«ig4 5 

cstsnfc^ ^ti^n©m 1 2 gp^ <t 

XI) *«fctf(RXl) ©BAWR-SCFleISS53i:55«, El 5 ltB 

5 3©^P->-^156 £164 iZ^tl^tl^tlX^^ fe© 

tiiHbfch^oy-f^^t'bTfs. £©«•&© 

<£M^T, 04 5©^-tl-e*tl©gP»(TXl) £(RX1) ©h 
#D5?-f t^Cf* -5 H A^SP152 <tm^g|5 

154 IK, Sfc, A^S|5160 £ffi*fiK162 5@5 

ictot, si§«jmAS5i©^-n-en©mi t. 

^2fi|5»(TXl) *«t« (RX1) fi, ±8B©H3 6 £0 4 3 
[0 116] *5EW(C«eoT, »2»^(RX1) ©g«® 
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mzt>tz%mm&M uz£z.nmmmm £igig&#(T 
xi) tm&iiiT£?\zm%:W&z-m5i&nf$.-tz>o 

fgig$#(Txi) omm%tm<D±J5icWh 1 crx 
i) #as?ii?s»f2-ey ->^s#^^ci<h^T#«.M?ij 

^H^ie^ttSI-ctptC^ fglSB#(TXl) Ott^JBAW 
gi^iS-r^t^a^L^. ^lgC^dXl) © 

mm^moT^\zw, 1 (txd #s®#?ne&fifcf i-cv v 
lgB#(TXl) cdm^ijbaw &M&zmm?z>z\£tfm£ L 

V». »RH«*f4T»2 8R#'(RXl) Offlifl#«<0±*fc: 
|g2g|$#(RXl) !)!y»;f^«:iAtTtStJI|« 
*S*ffi-9-«t5K:; «gSMft*.»51©JB2B&0-{RXl> © 
fi^iJBAW *SSSrH39f « CI £^S£ L £fc> W.2 
g&#(RXl) CDj®ia^ltroT^(cm2gl55J-{RXl) fttSftH 

-T«t5iC, Sg2S&#(RXl) ©atWBAW *«E8*BIBI-r* 

»(RXi) taxi) o»fa©«fii>«tt»-r. *avitt*o 

i^lC^ 3IS«»A»51©»«-(RX1) t(TXl) ©ii^JiJ 

r©3ts«^^.§g©cine)©gB^(Rxi) idxi) ©^e-n 
tc« »*«»*S5i©;:ft&©»«-<RXi) taxi) ©sc 
[0117] xk&w&z.&sio'tn'etMDWft (rxd t 

(TXD fc»bT/Vf l^;U©»«flE&RttS££j&»T£ 
gB#(TXl) <h(RXl) ©asa»*«r««*^^^ h^±T 

[0 118] 04 8li> GSM b7>v— AS— 
&©K3l*««;Sti§5l*«:f|--r*JfcSlWfc»£' Cr&fc* 
GSM jlfflWCiSI^T. iH«^«gSWiCtt890MHz 
~915MHz©H»»<OlBKto»:D, S«#«tt> 1SWC 
tt935MHz~960MHz©^?S^C©ratC^fc^)) tC^t^T©, 
3I*«SIA»51©*1«»(TX1) £3l2g&#(RXl) ©JS 
»»J6:«r*«!3S-rs. c©iiffl0iJtc:oViTtt, 

^L»5io*n*n©«»(ni) ^jcimrxd ©baw 
s-y-<x*-&trtig^bT^s. -e-n-en©^ 

(TXD t(RXl) ©BAW ^MSgtSCF tt,' 

[0 119] 
[«3] 
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ft 



[0 12 1] »1»»(TX1) CO (SUMM*©) m&%ufc 
04 8K "57" fc^fl^OlfO**. SB 
2W»(RX1) © (Sf«t©) flft«CJ£:«(i. H4 8tC 
"59" t^^SOtfTW. i4 8£lT»4i5 
\z. /w u^;K03B«8E*«3lfl«ft*.»5lK:«kt>T#*. 

en^>„ ^fc, jus^tfi^ssiw-s-n-en^igiap^a 

XI) t*2«»(RXl) ©««F57<t590W»c45dBa±©HI 
[0122] El 4 8 ©JISttteHSMRfSSS JiT;bj&»* 



44 



«»A«51©Jg2W5J-(RXl) ©#»BAW #S824£26© 
a5»J*«CJ:-3T5fei;5. BAW #Hi§24£:26©ii:?'J#iI 

era**, mmzmr^z) . 

[0 12 3] 3IS10SIX.S51iCBAff #HS£(RS1) fc (RS 
2) 9> SISftHfcASSlO-tn-lPnoJS 

145«ttf«2«»CTXl) t(RXl) CWl/T/WM*© 

10 i£*.g§51©-n6©S&#(TXl) i(RXl) fc#UT7W U 
^©^^Jg^SrlS^S^t^BrfigC^S. BAW AS 

si(rsi) t(RS2) biLitmBt<Dmmmai'*y*->{f*m 

#(RX1) <h7>^:HANT) (fc£;Ui50:fr— A7>y-:*-) 
5lc, BAW#S§§(RS2) «3HS«^A§§51©IS2 "§ ' 

#" «s»(rxi) ort«"Ti»JM««bTv»*o-r. aisffl 
&;Lg§5l©;i©g&#(RXi) cD*frj|jMfc-cftai£«£* 
^f±S-TJ:^lcBAW *iSi§(RS2) Jl t**a* b 

20 Ia. BAW #1S§§ (RS2) ©itt3fl#SH»ftJ: 9ffi< , tf* 
■=>, SMI4f4t«D|6Bl']ic»«Mttft-C> BAW Atl§§ (RS 
2) tt> 3>5*>*»J— <DJ:3kzft*. SI*«Iiftit»51© 
V#(RX1) ©A*-f >tf-*'>X£*ffln£-ti:&. «A 
tf. BAW *M§§ (RS2) s4«SI**l!J*il»51K:*SnTt^ 
<^*§-&, £©*§•&©;:©§&#■ (RX1) ©AA-Otf— ^> 
7>fi. BAW #tig§ (RS2) (RX1) 3&«^it*-f > 

If-^>^J:0/JN$<. ai*«J»*.ll*» (RX1) t (T 
XI) *<J;t/t7>^^- (ANT) CWbT#A <=,*l£#t 

30 j£$c (upper transit band freauency) fc:fe(AT> 

[0124] gsm h ?>->-/<-&n<Dm* umnrnm 

©h7>y-A->7fAl:. *f!^©ill§-gJtfeAgg51 

SftOjc^CaH-l/fc^fAI^^TH BAW ASS 
(RSI) t(RS2) £fl!V»*&Srt*fclr». S&fc, M;5©*§ 

3tg1fflgl*.§g51©BAW #Jg3§£SCF (DjznmizMvxm. 
40 ft:ffi»Sffl«r»*«'&fcOl»TJ±» a*S«llft*.»51©-*ft 
-enoSBfr (RX1) t(TXl) tt. BAW AJIStSCF ©EEil 
Ji <h L T 7 ; U 5 n O A S{ t W £ ffl I « Ic d tl ■=> © BP 
#(RX1) t(TXl) *««*tii-r»««J:0^<^j£^a 

51©*l*J:tf}B2»#CTXl) t (8X1) *», (09*tf, 
35MHz ©iSii#«0«F*«Si^RtT*«*»c) . 25MH 
z J:»3^:#fj:«^*s©ilja«^^a#fc-r-5.cit&MtJ« 
^(Ctt, SI*«*A»51©BAW AigggtSCF ©ff«)llC 

50 l*5«ktfSjS2gB#(TXl) t (RX1) AtSt£25MHz 
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£-13 7JUSr:£A^fc^££§1sg&ASg51©BAW * 
SSgtSCF OEiltLTffll^^tidiitlK 7JU 
5 ^ ^ A a^t « Srffl t » 4 fiJ^S HK<t S» «t »3 — K KlfflS 

[0125] 046 ti4 7 £#H8bfrj5*S. m*<D7 

ttmu&mi) *«iftf*;: ^n^e.^ 

s/X(C2) * (Cl)fflS»«*«50J:»cB*-z:M7^;U^- 
51£fJ9*:LTfccfc^o 7-A, £ct 10 

*^13^53a , 54, 56, 57H tf^-f >£f7-f+— 55 
a *^UTSIS«I»A»510S5 2W»(RX1) <hS8 1 
(TX1) C^IST*. #3^©#£bt^SSWc^oT, 
S«50©1i(W) »4tt4BB,' *«50©S£ (L) lift 7 h. 
-^bTS«50©iHi$ (H) tt, M*A*-110 ***T#!J2 

«50tC^t*LT®D#tt5fc#fc:&<7A*— 110 ©TB&Sl 

H^jatc-aef^A^y "u>x" *5wj^77'<- 
*«fo;:t*tsi*an*««-»c"3v>Ttt, m 2 <tsg 1 g& 

#(RX1) <fc(TXl) ©W2F£B—*«50±K«ifiU 

-£*Uffl bT3£g«Jift;Lg51©S5 1 *><±:tfSfl 2 g&fr (RX 
1) t (TX1) £S«|ffiBi53a , 54. 56, *3i0^57tCjl^ 

>y?$>>xfim'p-?2>. 30 
[oi2 6] #*fi?ii©ais«**.«M:, mz.it. mmw 

i;-y-rxtc«ifi-raii4:*»T**. *fc. *»^©jn^ 

§iSD&x.ig© (RX1) t(TXl) WOI^tJtLTA-f b 40 
[0 12 7] i4 9 *#B8bi&*<e,. $£>&5#fgl3li© 

*«0!i£BiT*Htt-r*. @4 9n *fiBj(cfieoT^fi)c 

71£SrT. • H h7>->— A*— TM^^tT 

T) ©<k-5 ££©^7;UMS^gULS§5 i A'f X71£ffl 

tt, <ifc 1^>©7>^X(ANT) . KM6tt(AMPlK 

(AMP2K (AMP3), (AMP4) , Mtf K:J6 1 ;fe«fctf»2 3l$<n 50 
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#z.&toft&i£.w& : eti j ettfi-rz z\ t^u bn. $g 

1 MS«Mx^H|5^81tt7-f * (TXT ) i7 

-CJkS'-Xny^ (TX2*) ££tf. Sfc, S2M«A 
SBMmtt^^-Xny* (RXD t7^;P^-Xa 
y^'(RX2')«$tr. *«WO»*UV»*«6«!-Ctt. 7 ■< 
frf—ZfU y ? (TXr ) L (TX2' ) ©&* tt, ±l3©i£$#l 
«*.»51<Z>36iai««a-fTXl) £*«lbfc«figW,ft£{& 
trd4uWB*H^. 05 OH S6*«J«4itS51 

©SHIgfcfr (TX1) KSt^bfcBAWR-SCFEJi&^tr^ ;U 
^ — XDy;7l50 *^-To #fg91©0?l; bV^jg^JT 

H 7jc;p^— Xd^iso tt@4 9©>--f Xn 

y^CTXr) t (TX2')S*«b. 0 5 0 ©A7J1H5152 »0 
4 9 ©^tl-^tX© A#8I$72' £73*J£f£U 05O©fctS 
*g)5154 tt. 04 9©*ft-€ r n©iti*fi874fc75*»j0c-r 

[0 12 8] *««©#* Llr»SfcJ<50raa, 7 s k 

T)V&.gtW1tLA.m\<07<()V9—7'u~ti7 (RXD t (RX 
2')©#^tt, ±IH©jiilS«^A^51©m2S«g|5»(RX 

1) t««bfc#lJ*ffl5fli**tr. 05 211 m 
%:WWkZ-m51(D%:mWft (RXD C«(HbfcBAWR-SCFHISS 
*-£$S7j)l-!?— Xa-y^l58 &^-r„ *^^©Sf^b 
t/^JE^JTH, — XD-y^l58 H EI4 9©7 
-f M-T'D v 9 (RX1' ) t(RX2')^^fi6;b, A?jgB160 
tt, 04 9 ©^-n-^n© A7jSB77«t78*Jg^b. ^bT 
tii^gE162 H04 9©^n^-*n©tB7jg|579<i:79 - 

[0129] tn^t\.(D7 >t )v^-yuv 7 (nv) h cr 

X2' ) ©ATja^' t73»4-tn*tlOl8«« (AMP1) <h (AMP 

2) oa*«»cais-r*. 5*3.7;i^ai*«JiftAii7io-tn 

fn©7^M-7'D7^(TXl , )t (TX2')©ti3^gB74t 
75H *il©S^76- ^LT7>rt#-MAD 

(ca^r^. ^n-f n© 7^ j^-t'd 7 (Rxr ) t « 

X2')©AA»77£78tt, ft»©*ttjA[76" ^LT7> 
rt^-KAD ^rtl^n<D7^ Jli$>— X 

D-/i7 (RXD «t(RX2')©^-n^ r tl©ai7jgn79<*:79' teif 
*ia5 (AMP3) t (AMP4) tz^rtl^tl^t Z . m<mM (AMP1) 
i(AMP2)tt, fa7;i'- : E-Kt-7>y-n- 
^AW 7.©j^«^(HlS§ (TX) ©± fe-5IaI8St^© 
AA*Trtt«t5C4:*aSl/^. HIGH 95 (AMP3) 

<h (AMP4) tt, fllAH fa7JV • — H h ^>~>— A*— 

^a©i^->-/\*-iHig§ (RX) ©<£ e>^$ e^c-siags^-?-© 

[0 13 0] ±te©J;5tc, iffi^^ff 5fci6(C-xi7;U 
bV»3)IJfiffi|KfieoT. 7^W-7n7i/ (TXD*«««[ 

fto3Biasi#«±ciaiiiiir« (fctA«iai«»«) ^ 
s*tab, 7-f;^-7D7^ (TX2 1 > 2 a 

7^w-7D7i' (rxd tss^jsss©^ 3 mn^w.±\z 
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BBtttt £B*ttlU LT> 7 

)V9-7 D y i7 (RX2 1 ) J&«HBft©B 4 B&««±K:iI 

;i^£«ftA«71©#«#(TXD. (TX2')> (RXD&J: 
Z>*(RX2')©BAW *tgS§£SCF dWJ:5lcL 
T, ^^T^ • ^E— H h7>->-A*-SSCDrtBC{C7 : j. 
7;i^B«B;US71#ttttbT^*ffl> ^7>y-A- 
Bfi©3l««(TX)*«aiaU 7^M-^D7^ (TXT) 

A*-3£g^<=>T>5-^-(ANT) £^bT«*&tatflr<*n* 10 
mz?j )V*—-7uyir (ni')K:J:oTat«Sn*. h 
7 >->-A*-BB©2*«« (TX) #H373 U 7 w 

ay p (tit ) ommt%w.oi&®mizmfc]&zm-3m j ^\z 
in« a n * m k x w ^ * - 7 d y ? crx2 ■ ) ic ct o -cm. m 

JW. Sfc. h7>->-A-SBrtfiST, 7>5^(A 
NT) #BBb, ^Dy^ (RXr)©aa#«®«Hl*3KH 

h7>^— a— ««cog«iaK(RX)^a*. m&c. 5* 20 

T>-x^-(ANT) **S(fb: ^D9? (RX2" ) ©aifi*8J© 

«Hrtfc»»»***-^flr**»jSb. -tn^e. B&£ 
h 9 >->-n-BB©a««iai§ (rx) 

[0131] ^^.TJum^wmxmiKD^ay^ w 

D, (RX2' ) , (TXD, (TX2 , )fc»bT/Wb^;K0a 

^KD^-n^n©^^^^ — 7*uy>7 (TXD , (TX2'), 
(RX D , :fc»kZjqRX2 , )©Sj©^£JI3i£$fcX^ Dl/ii 30 

•€-n-eti©^Dy^ (txd, (TX2')> (rxd, (RX2')© 

IHPg£:BHTiEB-r**§^ #H§gRS 1 <hRS 2 £JB t^£> 

&m*fit£\r*. sec. 3fa-r»n»i5 f a.7;i'3is«jaA. 
&Ti<D[Hmzmmte.m x-r yfSfflUTfciK 

[0 13 2] jgfflnJSg^ttfgSipl-ioT. 7^;U^- 
^Dy^ffXD. (TX2 1 ) , (RXD, (RX2' ) «, 13 5 0 <h 
05 2(C^-T h^Dv*— MtVom&h-tfaiS^ 40 
WR-SCFlHl8SSr-§-tr i bCDTSfeoT i bck^tVi 5 d (hlcgl 
StlfcH. 0flA«, 7 frp—Z/uy i7 (TXD t (TX2' ) 
«0 5 l©:7*Dy^l56 i;*th#Dy<tSi©h# 

ay? (RXD <h(RX2")«, 0 5 3 ©X"n 164 ICiST 

V». £©*-&© h^D^-fte, J;0^^ftO!)BAW 
gg£ffl</>-5C:,t:£|$§;l/:>T0 5 O<t0 5 2 ©BAWR-SCFEISS 

©■^-n-m© h^n-x-r <hi^bT<&^T ! fc<fct/>ci<h;w§? 

•5. d©*6£0!|-C*tt, 05 1 ©A7jgB152 £tii73glU54 50 
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li, 7 >f M-7*0 yi' mi' ) t (TK' ) OA*972' b. 

73, *«t^m*aj74t75*-tn-? i n»j«'r*. 0 

5 3©A73g&160 <haj*8B162 tt, 7 A )\,*>-1Uy 2 
(RXD t (RX2')OA73SP77i:78*5iytfcU*Bti79t79' £ 

^n^tmmt^o 5 f o7;Hi§^AS7i©^ti^ ; n 

7"ny £ (TXD, (TX2' ) , (RXD. (RX2' ) 
©BAWR-SCFBBtt. ±IB©0 3 6 t04 3 Kjasfl^ftt 
©5W JUC t>«B b it h # n 5M * #o t> ©T? * o T 

£ CI £ tc fc @* S tlfc li. 

[0 13 3] *«?l*-l-©»Sb^3eifi«!IKOViT«fft 
bTSb*BlbT*fc*s, ^^l#T$.n«. *»BJ©«5 

fcJ; o \z. m 3 3 £ El 4 1 ©BAM-SCFiaSS 1 £ 13©-€-fl 

B£i6:tt5j&g#a&-5«£. BAWR-SCF^^-f X 16 i: 13" 
©BaB^&olsiSS^ffl^T&J:^.. bJ&^b^^e.. 
?att-€-CDJ:5fcBE3e-rsci:*ig0bTVi-5fcttT?«Jtt 

<, £ne>©^A*-f x©io.bll©baw *ns&ae#cD 

' <haST^&ffi*<aBAWR-SCF^A*-"rx 1 £13roiBB5:ffl 
CI tfc± 0 tfc«!«l»EV»aa#«0#*«*IB:tt* CI 
tfcT'^S. ■^tl J £ : tl©BAWR-SCFx>'t-1'X 1 i: 

13<C lokbhOTBAW *S8g©rtB5T, X©ffi© 

baw &M&<omm£<ommte&tztfm^mm& mmn 

^f«<S&#A-5 CI £^#-5 «fc P Id. BAWR-SCF'^/'t'f X 

[01] ItXT-^tyT'i^AimaAj^S 
tt^(BAW) ^tg§g©«»fffi= 

[02] 01 ©baw ^mm<D-^<D±mm. 

[0 3] «tt^*^tJ*:MW^BAW *Jg§g©«»f®. 
[04] *#5 7-*^tfASlfl9£-#:BjefflBAW *H 

[0 5] 04 ©BAW *Sii©— SB»©-hffi**b, #S 
g38a i5«tt^«S24<>:26^^tr < , 
[0 6] hf7*»-3*«*frtrAffltt*BAW *«»OB 

[0 7] BAW #«§&©** SH^ffiESSo 
[0 8] Btxy-^wyt^trAfflSaXeBBffliS 
S7WJU^-(SCF) ©BtKrffi. 
[0 9] 0 8©SCF ©— gE^©±®0. 
[010] BttBS^ttABfiSlfeSCF ©##r®. 
[011] *»5 7-**t»AB«&-#BjeaSCF © 

[0 1 2 ] 0 1 1 ©SCF ©— 6B#©±ffi0. 
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[013] fcr:F£J$-3*«£*tMfcS!WfcSCF ®W 

So 

[@i4] scf <DM*m?mm®3&<, 

[015] SCF 0ftl!$lftH&ftJ£«IS. 

[016] 2-POBAf 9tft&ffi\Z&r>T 

[01 7] 01 6 ©BAW HLrf7^M-fflISW6; 

[018] 4 asfrftflflCfcoT 

[019] 01 8 ©BAW lit'jrf7-{^- ©AMWfc 

js&skj&^0. ■; 

[02 0] 01 8 ©BAW HLri7^M- CO**^ 

[021] *ffft«K:«k-3T««sn*ma!W!& "a^ 

[02 2] 02 lC9A5'>XWtnfcttbr^7^;i'iS' 
— ©S't'^T^ffiHISSo 
[02 3] 4CJCBAW ^H^S-g-^ l^ig^Sr-g-S^ 

[024] BAW #SI3g (A)' ©JE«J122<i:SCF (B) © 1 2f © 
EE«J122i:23£*T. BAW «S(A) ©J£^J122teT© 
JS££Jt*-, BAW ^lSgg(B) ©&EE^J122<b23ttT/2 

[02 5] ttUrj£BBHtCj£8ELfcBAW #H§g£"^tf:7 
©ftMW&Jf StgfcJfcS (A' ) S^-T. H©?^ 
:?-©BAW #«fgtt0 2 4 (DS.mm22^tS. Sfc, 0 
2 4©EE»122£23£^trSCF OASftftnttftftS 

or )***-*-. 

[02 6] 0 2 4 ©BAW (A) ©l£«Jf 22£S L» 

SCF(Bl) © l;tt©J£®lf 22£:23£ ! &:^-r„ BAW* 
Has (A) ©JE«Jf22<bSCF(BO CD/E*B22i:23 £ tt^-n 

[02 7] 02 5 0 ASKl&fflttgcftS (A' ) <D-Wft* 
SU 02 6©J£«J122£:23£-g-tfSCF ©4fcS!MftJli£ 

[02 8] ^^^^-tSBH-r^HT (V) 
5> h#PSM&J#:3Hl 8C9BAWttL-r^7-r 
St. 

[02 9] 7 4 )V? — \zmm.-t'<%\L'7 (VI), (V2)35J: 
tf(V3) *£>Sit«> hi)?ny-f4^@l 8 ©BAW ttL 

[03 0] :7^;U^-^KgT'<#t:7(Vl)i:(V2)£;& 
g<h-r^> h#D5M Srj#^0 2 1 CD;S7>Z,<Dtnfz7 

[031] ft£!tt&BAW ££$«li&att0riS. 
[03 2] 0 3 1 CO^9j-9jfc?Qofe0 3 1 CO BAW 
gg«lit©fl$»rffi. CCO0T. t*7(V) teBAW ASESWifi 
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[033] *5gi«©*ie«im:oT«fi6sn. 

- (BAWRSCF) xA-f X COEIS&0. 
[034] 03 3 ©BAlR~SCF^A-f *©HiftftJfc«r0. 
[0 35] 0 l 7 £0 l 5 ©iirS^^0©-hlcSiafe 

0 3 4©Jl^^CJS i § : 0o 

[03 6] *$SW©*>3— t3©*KWKt£^T*j£3ft 
•SBAWR-SCF'xA-r XC9I38S0. 

[03 7] 03 6©^A*-f Xrom^l^^flBlHlSS. 
10 [0 3 8 ] 0 3 3 CDBAWR-SCF^A'-f X©SCF (DmftLWifc 
£F (FR) 0. 

[03 9] 0 3 8 ©/ISd&ffc^ (FR) 0©±tcS^fc. 0 
3 3 ©BAWR-SCF^AW 7. ©BAW ttb ^7 

©HftftJfcS (PRO 0- 

[04 0] B3 4®jq&ftj&$BI<>:AS[K)tt "iT - BAW 
ttb^»7*;k?— ©H»Rj6£108 0©±(cSfefc," 
03 6©BAWR-SCFxA'-rx©^^ScJS^106 0. 

[04 1] *^EB©t>-5— P©^iSfi»I^SEoTfltJ5K$n 
^.BAWR-SCF^/N'-f X©[hIS§0„ 
20 [04 2] 04 KDf/H^OHiSSlSm 

[043] 2<btez>*mm<n&mmiz$tr>Tmi$ l -ztiz> 

BAWR-SCF^A< 7©Ie]E&0. 

[044] *mw<D&mmiz&-o xm^n^ a^>x 

© ttlfcBAWR-SCF^A-f *©®8&0. 

[045] *5gajcD*jfii^j(cse-pT^sn^)-a7^ 

[04 6] *SB^§M6«fctt^T«fifcSn*=.«:7*f 

;k*— ©±®0. 
[04 7] 04 6©rl7^;^-©#JIi. 

30 [04 8] 04 5fflrl7^M- ©fgl43J:£*|fl2g& 
#<TXO t(RXO ©«««**57*«fctf59**ft-€ t ft* 
f . 

[049] ^wcfieoTWjss^na^a-y^aisfljift 

ASg^W7.€r^-r0. 
[05 0] 04 5®rl7-{M- i5<kt£04 9 ©^zl 

WR-SCFHrK©ft»*i(fi«S:*r. 
[05 1] 04 5©-S7^;i^^-*5«t^0 4 9©^i 

40 WR-SCF[HlSS©f^#*iS^]?:^:-rc 

[0 5 2] 14 5 0-l7^fM-i5<tlKEI4 9©f a 

wR-scFE!&©tt»*«« Sr^-r . 

[05 3] 04 5©~fi7-i';U^— *5j;t/04 9 ©^jl 

7)\<m.&m&7Ligi<D$tmmwft\zm^z> ni©t?#«>BA 

T ^T©0©IBim?#fl8Sn&^*§-&fc<fe2>. 
[»^OR«] 
50 2 : #g§BAW 
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(27) 
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